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AN ASCITIC FLUID BANK 


F ollowing reports of the use of 
ascitic fluid as a substitute for whole 
blood we determined earh- in 1940 to 
inaugurate an ascitic fluid bank as a major- 
it}' of our patients as well as donors avail- 
able were markedly anemic with hemo- 
globin averages of 45 to 60 per cent (Salhi) 
and a constant supply of ascitic fluid was 
always available from cirrhosis cases in the 
hospital. Davis and White had found 
ascitic fluid contained a total protein ol 2.0 
to 3.19 Gm. per wo cc. of ascitic fluid; 
albumin values ranged from 0.96 to 1.9 
Gm, per 100 cc. with globulin of 0.6 to 0.8 
Gm. per lOO cc. of ascitic fluid. The non- 
protein nitrogen was reported as 18 to 40 
mg. with sodium chloride values of 700 to 
750 mg. and calcium of 6.8 to 7.8 mg. We 
conducted similar studies which disclosed 
approximately the same values with pro- 
tein values as high as 4.2 Gm. per 100 cc. of 
fluid. Davis and White and Choisser and 
Ramsey reported that ascitic fluid was 
efficacious in maintaining the systolic blood 
pressure in dogs in mild and moderately 
severe shock. No albuminuria, gljxosuria 
or hematuria following its use was noted. 
Infarction in the brain and lung with death 
was noted in dogs by Choisser and Ramsey 
with the use of incompatible fluid and both 
groups of observers felt cross-matching was 

* \York done at The Miraj Medical Center, Miraj. 
India. 


necessary because of agglutinins present. 
We soon observed considerable clotting of 
fibrin took place in ascitic fluid and be- 
lieved that infarcts in, these cases might be 
due to fibrin emboli. 

The usual Kahn, cultures and, for a time, 
cross-matching was done on all ascitic fluid 
used. Repeated filtration or the addition of 
50 cc. of 5 per cent sodium citrate per 1,000 
cc. of ascitic fluid is necessary to prevent 
fibrin clots acting as emboli. The transfus- 
ing of incompatible ascitic fluid diluted 
with equal parts of saline without reaction 
and Wiener's statement that absorption of 
the donor’s agglutinins by tissue cells of the 
recipient and neutralization by the recip- 
ient’s own serum will tend to prevent reac- 
tions in plasma transfusions led us to use 
unmatched, undiluted ascitic fluid in a 
majority of our transfusions. It can be 
stated it is not necessary to match ascitic 
fluid as pooled ascitic fluid agglutination 
titer is low due to neutralization of various 
iso-agglutinins from different donors. The 
serum of the recipient has the power of 
neutralizing agglutinins and the bod}*’ tissue 
cells have the property of also neutralizing 
agglutinins when the titer is low as it is 
in pooled ascitic fluid. Hemolytic reactions 
would not be anticipated in ascitic fluid 
transfusions as Wiener has pointed out the 
antigens involved in fatal hemolytic reac- 
tions are in the red blood cells and not in 
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the plasma. In over 300 ascitic fluid trans- 
fusions in humans we have not noted 
evidence of hemolytic reactions. 

It has been stated that it was not known 
whether retransfusion after an incubation 
period of three to live weeks would produce 
shock in using ascitic fluid. We determined 
to test this in a series of patients of which 
thirty were successfully followed. Twenty 
patients were given intradermal tests with 
pooled ascitic fluid and transfusions of 300 
cc. of pooled ascitic fluid. After a varying 
period of three to six weeks they were again 
intradermally tested and again given trans- 
fusions of 200 cc. of the same pooled ascitic 
fluid. The fluid each time was given cold 
and by the. drip method. None of these 
patients had reactions or showed any evi- 
dence of sensitivity such as urticaria, 
asthma or diarrhea nor was any renal irrita- 
tion noted. Ten other patients were given 
transfusions in an identical manner using 
ascitic fluid removed from the same patient 
at the time of the original transfusion. No 
sensitivity was noted; in one patient a chill 
and slight albuminuria was noted but this 
was no more severe than was noted at times 
with glucose. Zimmerman, Strauss and 
Laufman have recently pointed out that 
allergic reactions may occur in transfusions 
of blood of patients with a history of 
allergy; the same is probably true of 
ascitic fluid. 


In our experience with an ascitic fluid 
bank we have seen several cases of ascites 
in which the ascitic fluid \vas bloody. It 
should be emphasized that such fluid is not 
acceptable for an ascitic fluid bank as 
hemolysis of cells may have already taken 
place. In addition all of the donors of such 
fluid we have seen have either had malig- 
nancies or marked lowering of the pro- 
thrombin time or both; they have failed 
to respond to adequate amounts of vi- 
tamin K. 

In over 300 ascitic fluid transfusions 
from an ascitic fluid bank we have found 
ascitic fluid is a fairl}' satisfactory substi- 
tute for blood or plasma in the treatment 
and prevention of shock. Approximately 
twice as much ascitic fluid is used in a ease 
as would be used if whole blood were being 
used. 

It is not necessary to cross match ascitic 
fluid as the agglutination titer in pooled 
ascitic fluid is low and these agglutinins are 
suflicicntly neutralized by the serum and 
body cells of the reeipient to prevent 
reactions. 

Bloody ascitic fluid should not be used in 
an ascitic fluid bank. The donor should be 
suspected of cither malignancy or pro- 
thrombin deficiency or both. In our experi- 
ence these donors have failed to respond to 
adequate amounts of vitamin k. 

Richard E. Strain, m.d. 
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INVAGINATION OPERATION FOR ESOPHAGEAL 

DIVERTICULUM 

Donald E. Ross, m.d. 

Surgical Staff of tlic Ross-Loos Medical Group 
LOS ANGELES, CALIFORNIA 


T he invagination method of operation 
is not new. Girard* used it e.xtensivel}* 
in France. Others in this country have 
tried it. '\^\y it has not become popular and 
in general use is difficult to understand. 
The time honored method of extirpation in 
one or two stages carries with it the danger 
of leakage and infection even in the best 
of hands. If the facts were known, the vast 
majoritj" of surgeons experience more diffi- 
culty from these complications than the 
published reports would lead us to believe. 
The invagination method carries with it 
much less danger as the sac is not opened. 
If the closing stitches are placed carefull}^ 
and include onl}’’ muscle layers, there 
should never be any leakage. The operation 
seems much more'applicable for use by our 
vast group of surgeons. It is also very rare 
that it may not be used. Even large sacs 
become small ones when the overlying 
fascia is removed. 

Histow of Early Operations. Nicola- 
doni, who was the first to operate on a 
diverticulum in Vienna in 1877, created a 
fistulous opening. Wheeler, in 1886, per- 
formed the first successful removal. Stet- 
ten, in 1910, reported forty-eight cases with 
a mortality rate of 18.7 per cent. It is 
believed that infection was primarily re- 
sponsible for this high rate. 

Embryology and Pathology, (i) the Pul- 
sion type are more properly called phar^m- 
geal diverticula since they herniate through 
strands of pharyngeal muscle. (2) Traction 
diverticula occur in the mid-thorax and 


usually empty well, as the orifice is at a 
more dependent position than the sac. 
(3) Esophageal diverticula also occur at the 
lower end of the esophagus. This type will 
not come within the scope of this paper. 

Etiology. Moersch and Judd^ stated 
that goiter might have an influence. In 
our three cases one patient had a previous 
thyroidectoni}^ and a second patient had a 
large substernal goiter as a complication. 

Jackson- believed there was an inco- 
ordination in the neuromuscular mecha- 
nism which results in failure of the lower 
part of the constrictor muscle to open when 
a bolus of food arrives at this point. This 
momentarily causes a great increase in 
pressure. Some patients give a higtor}^ of 
some difficult}^ in swallowing since early 
childhood. 

Mosher'* believes there is an embryologi- 
cal background since similar pouches are 
present normally in some animals, notably 
the pig. Here there are two pouches, an 
upper and a lower, but onL^ the lower 
persists. It maj- be noted that there may 
normally be an asymnietr}^ in the pharynx, 
the pyriform fossa, for example, may be 
absent. This theoretically might put swal- 
lowing reflex off center resulting in strain. 

Pathology. In the case of pharjmgo- 
esophageal type of diverticulum the sac 
consists chiefly of mucous membrane 
covered by areolar tissue which has herni- 
ated out between the muscular fibers. Small 
blood vessels may extend onto the sac. 
The diverticulum makes its exit posteriorly 
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but nearly always extends out toward the the operation. As a rule this distends the 
left side and downward along the esopha- sac readily as a rubber bag would when 
gus. As a rule the sac does not create a filled with a heavy fluid. When the sac is 



Fig. I. A, this illustrates the position of the incision, b, shows the line of incision 
of the fascia, c, shows the thyroid with its vascular connections divided and 
retracted, bringing the diverticulum into view at a deeper level. 


swelling which is visible in the neck but 
maj'^ do so. Also it may be seen on the right 
side, but even then it is best approached 
from the left. 

In some instances it maj" be bound to the 
esophagus or to the thjaoid lobe by loose 
areolar tissue. It is stated that there is 
difficulty in knowing exactly where the sac 
begins and where the dissection between 
esophagus and the sac should be made. 
This is not true in m3' experience, the sac 
being fairty eas3' to distinguish. A ver3' 
good wa3' to facilitate this is to have the 
patient swallow some water at the time of 


emptied b3' pressure, it contracts to onR' a 
fraction of its size, showing a marked 
degree of elasticit3'. As a rule there is a 
slight deviation of the esophagus at the 
neck of the sac so that when food is swal- 
lowed it seems to drop into the sac more 
readiR' than it does into the esophagus. 
There ma3' also be a stricture or consider- 
able narrowing of the esophagus at this 
particular point. Some authors have, 
therefore, suggested the patient’s swallow- 
ing a thread along which a stomach tube is 
threaded. This more definitel}' outlines this 
area at the time of operation. 
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After the muscle fibers have been peeled 
off the base and the small blood vessels 
caught and tied, the sac, being of an elastic 
nature, has a 'tendency to contract. This 
property of the sac explains its contraction 
after it has been invaginated into the lumen 
of the pharynx. It shrinks readily and 
causes no trouble or harm and does not act 
as a foreign body. 

Symptoms and Signs. Typical sjmip- 
toms are dysphagia, regurgitation of food, an 
irritable cough, hoarseness sometimes, and 
in many cases, particularly in old men, 
there is loss of weight. A large amount of 
salivation is also present in most cases. 

Often food remains in the sac and putre- 
fies, causing a foul odor to the breath; this 
complaint alone may bring the patient to 
the doctor. The food seems to drop into the 
sac first and if this is large, it may twist 
the upper end of the esophagus so that 
swallowing is difficult. It may take a long 
time for the patient to swallow his meal 
and inanition may result. 

Diagnosis. The most important method 
of diagnosis is by .v-ray, having the patient 
stand while some barium solution is being 
swallowed. Thus the filling of the sac can 
readily be seen. It is advisable to follow 
the descent of the barium into the stomach 
and be sure there are not other diverticula 
or disorders lower down. 

Esophagoscopy is of some value but this, 
as a rule, yields less information than does 
the -v-ray picture. Sometimes a lump is felt 
in the neck to the left of the esophagus, but 
this is unusual. Where a stricture is sus- 
pected, the extent of this must be investi- 
gated and estimated. 

Indications Jor Operation. The chronic 
irritation and coughing which produces 
restlessness, loss of sleep and loss of weight 
are the chief indications for surgery. 

OPERATIONS 

Tbe Usual One-stage Operation. The 
danger of operation is chiefly that of infec- 
tion in the deep fascial planes of the neck. 
It may be recalled that these fascial planes 


run down into the mediastinum without 
any anatomical barrier, and if there is 
leakage from the operative site there maj- 



Fig. 2. This illustrates the further dissection of the 
diverticulum. 


be widespread infection which may travel 
downward along these planes and cause 
generalized infection in the mediastinum 
with death to the patient. 

The Two-stage Operation. For the sur- 
geon who operates these cases only oc- 
casionally it is much safer to use the 
two-stage operation. The first procedure 
in this type of operation is to free the sac 
and elevate it so that it drains by gravity, 
packing around the sac with gauze to 
stimulate the formation of adhesions in the 
fascial planes of the neck. Occasionally, 
this is all that is necessary. The sac in 
these cases collapses and remains empt}^ 
causing no symptoms. In most cases, how- 
ever, it is advisable to operate again, free 
the sac and cut it off and suture the base or 
neck of the sac, and in addition repair the 
muscular coat over the hernial orifice. 

Operation by Invagination {Recommended 
by tbe author). Anesthesia is accomplished 
by blocking off the skin with i per cent 
novacaine and deep injection along the 
posterior border of the sternomastoid 
muscle. 
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An incision about four inches in length not experienced any difficulty in locating 
is made along the medial border of the this and bringing it up out of its bed with 
sternomastoid muscle from the sternal blunt dissection. The sac is seen to be 



Fig. 3. A, the esophageal divcrticuium has now been invaginated and is held in this 
position by the hemostat. The break in the pharyngeal muscle is shown being 
repaired by interrupted sutures of silk, b, illustrates the wound closure, c, illus- 
trates the wound closure. 


notch upward and outward. The dissection 
then is carried between the sternomastoid 
and the infrahyoid group of muscles and 
these are retracted exposing the lateral 
border of the thyroid gland. The middle 
th^'roid vein and the inferior thyroid 
artery are ligated and divided. This per- 
mits retraction medially of the thyroid 
gland and the carotid artery is retracted 
laterally. This exposes the esophagus. The 
sac of the diverticulum is then seen running 
dovm along the esophagus. The author has 


covered with a thin layer of fascia which 
is stripped off with gauze dissection. A 
few small blood vessels run up into the 
neck of the sac. These are ligated and 
divided. The neck of the sac is cleaned with 
gauze to outline the muscle edges. These 
are seen to be quite clear cut. The sac 
which has now contracted dowm to a mere 
fraction of its former size is invaginated 
into the pharynx and held there while the 
opening in the muscle is closed with inter- 
rupted sutures of silk. These are reinforced 
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diverticulum was dealt with. The sac was at 
least two and one-half inches in diameter. 
Wlien the overlying fascia was removed, the 
sac was seen to be thin and elastic and con- 
tracted down to about the size of a grape. 
Invagination was done, and the orifice sutured 
with interrupted silk. A nasal tube was passed 
down into the stomach and was left in place for 
forty-eight hours. Convalescence was rapid and 
the patient was dismissed from the hospital in 
five days. 

He has had complete relief of symptoms. 
Direct examination through the mouth showed 
at first only a little fold of edematous mucous 
membrane and a later examination revealed a 
normal appearance. 

C.A.SE III. A male, age forty-seven, was 
operated upon September 30, 1942. His chief 
complaint was difficulty in swallowing. The 
patient had to take a long time with his meal 
and was annoj'ed bj’ the spilling over of the 
contents of the sac. No lump could be palpated 
in the neck, but the sac showed plainly’’ when 
barium was taken and the fluoroscope was 
used. 

At operation the sac was nearly two inches 
in diameter and seemed rather pharyngeal 
than esophageal. In other words, it arose at a 
slightly higher level than our other cases and 
the wall was slightly thicker. However, 
invagination of the sac and suture of the 
hiatus in the constrictor was done. 

The patient made an uninterrupted recovery 
and left the hospital in five da3's. This patient 
complained somewhat of difficulty in swallow- 
ing for a few daj^s, but this rapidlj" Improved 
and two weeks postoperativeh'' all sjmiptoms 
had disappeared. Again direct visualization 
showed that the invaginated sac had con- 


tracted so that onlj’’ a small redundant fold 
remained. It is believed that it will contract 
still farther. 

SUMMARY 

1. The author has attempted to review 
briefly the salient features of esophageal 
diverticula. 

2. Case reports are hereby given illus- 
trating a method for inversion of the sac 
and repair of the orifice. 

3. This operation is recommended b}' 
the author because: (i) It allows the 
patient to be operated on at one stage; (2) 
the sac is not opened so that the danger of 
infection is minimized; (3) the natural 
contractile character of the sac causes it to 
shrink and causes no trouble b3'-its presence 
in the phar^mx; (4) it adds another method 
of operating which may be used to advan- 
tage in selected cases, and (5) our patients 
have had very satisfactory results and con- 
tinue to enjo}^ perfect health. The author, 
therefore, recommends this procedure. 
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RECOGNITION AND MANAGEMENT OF BRAIN ABSCESS* 


J. M. Meredith, m.d. 

Associ.itc Professor of NeiiroloRic.-iI Surpery, Alcclic.'il College of Virginin 
RICHMOND, VIRGINIA 


S EVERAL classifications of brain ab- 
scess have, from time to time, ap- 
peared in medical literature. A useful 
one relates to etiology: (i) Secondary to 
nasal or paranasal sinus disease; (2) sec- 
ondary to ear and mastoid disease; (3) 
subsequent to compound wounds of the 
head, particularly when the dura has been 
lacerated; (4) “metastatic” brain abscess 
from suppurative processes elsewhere in the 
body, such as: chronic osteomyelitis of the 
long bones, lung abscess, bronchiectasis, 
etc. Undoubtedly, the first two etiological 
factors are by far the most important from 
the standpoint of frequency and as sources 
of the more surgically favorable abscesses. 

A brain abscess may be located in the 
cerebrum, the cerebellum or the brain stem. 
This paper concerns itself only with those 
in the cerebrum and cerebellum proper 
and does not include the extradural and 
subdural abscesses which are not true 
abscesses in the surgical definition of the 
term, i.e., an infection which is circum- 
scribed or walled-off and surrounded by a 
more or less well defined capsule. 

HISTORY 

The history in a case of brain abscess is 
often of the greatest importance, but, 
occasionally, a record of previous infection 
is not given the weight it should have in 
the differential diagnosis because at the 
time the patient first comes under observa- 
tion a previous infection may be quiescent 
or seemingly “cured.” One such case, seen 
several years, ago at the University of 
Virginia Hospital in Charlottesville, was 
that of a white boy of ten years who had 
had a right-sided otitis media without a 


mastoid operation three months before 
admission to the hospital. Paracentesis of 
the right car drum had been done and one 
of the sulfonamides had been administered. 
The ear infection subsided; the tempera- 
ture became normal, and the bo}- ap- 
peared well until about two weeks before 
his hospital admission when drowsiness 
supervened together with headache and 
vomiting. There was no drainage from 
either ear at that time. The child had a 
marked ataxia of the extremities on the 
right side and a high degree of choked disk 
bilaterallj^ The temperature was sub- 
normal, and the pulse rate was 50 to 60 per 
minute. A cerebellar tumor was presumed 
to be more likely than abscess, and a 
bilateral cerebellar exploration was carried 
out after a ventriculogram had disclosed an 
internal hydrocephalus of marked degree. 
A large abscess was encountered and 
drained in the right cerebellar hemisphere 
near the cortex, marsupialization being 
carried out. The child eventually recovered 
after a prolonged convalescence due to a 
persistent cerebrospinal fluid fistula which 
finally could be closed. 

A history of head trauma and of ear and 
sinus infections (frequently mild) is often 
obtained in cases of brain tumor (demon- 
strated at operation) and proves to be of 
no clinical importance. Relatives and 
friends of the patient often prefer to believe 
that such an inciting factor (particularly 
trauma) is the real cause of the symptoms. 
On the other hand, a history of a fairly 
recent head injury, especially one involving 
the paranasal sinuses or the mastoid, 
should be given careful consideration when 
the diagnosis is considered in a patient with 


* From the Department of Neurosurgery, Medical College of Virginia, Richmond, Dr. C. C. Coleman, Director. 
Read before the Richmond E. E. N. & T. Societj’, October 19, 1942, and the Monthly Staff Meeting of the Retreat • 
for the Sick Hospital, February 15, 1943, Richmond, Virginia. 
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increased intracranial pressure with refer- 
ence to the possible presence of a brain 
abscess. Months may elapse after such an 
injury before signs of increased intra- 
cranial pressure develop due to a brain 
abscess. It is most important," surgically, 
to suspect an abscess preoperatively, when 
it is present, as such a lesion, in contrast 
to intracranial tumors, is usually dealt with 
through a small burr opening rather than 
an osteoplastic flap or suboccipital crani- 
ectomy, to prevent spread of infectious 
material over the cortex of the brain and 
into the subarachnoid space. 

All compound depressed skull fractures 
in which the dura and the brain cortex 
have been lacerated are potential cases of 
brain abscess postoperatively, even in this 
day of early operations after head injury 
and the use of sulfonamides. If signs of 
increased intracranial pressure develop 
weeks or months after an operative repair 
of a compound skull fracture with dural 
laceration, an abscess must be considered. 
Such a complication is, however, a remark- 
ablj' infrequent occurrence in such cases, 
provided the primary operation has been 
properly performed a few hours after 
trauma. 

In regard to a “metastatic” abscess from 
distant foci in the body, every patient who 
has had a boil or carbuncle, chronic osteo- 
myelitis of the long bones, a lung abscess 
or bronchiectasis is a possible candidate 
for a brain abscess, just as a spinal extra- 
dural abscess may develop from the same 
sources. 

PATHOLOGICAL ANATOMY — PATHOGENESIS 

Concerning the paths of infection into 
the meninges from the nose and ear, 
Eagleton,^ in an extensive review of the 
subject, quotes Rosenow’s- careful experi- 
mental work which demonstrates that 
trauma, operative or otherwise, produced 
in a patient who is the host of a quiescent 
infectious lesion, such as a nasal sinus or 
mild chronic ear infection, can institute a 
bloodstream invasion, which, if the micro- 
organism has a selective action on the 


1 1 


t 

central nervous system, may cause a grave 
infection. From the nose, infection can 
travel to the frontal lobe b}”^ way of th^ 
arachnoid prolongations surrounding th^ 
olfactory nerve. Developmentall}^ ther^ 
is no evidence, according to Weed and 
Sabine,® that the lymphatics extend into 
the central nervous system, but the 
arachnoid prolongations along the olfactory 
nerve have a communication in the mucous 
membranes of the nose with the lymphatic 
system. Sphenoid disease can involve the 
supra-adjacent basilar cisternae through 
the periosteum and bony wall of the 
sphenoid sinus. 

Infection in the nose and ear can also 
be transmitted to the brain by venous 
extension. It has been demonstrated that 
the venous circulation of the t3mipanic 
cavity is in direct communication with the 
inferior petrosal sinus, independent of the 
internal auditory veins; and there also 
exist direct venous relations between the 
tjmipanic cavity and the apex of the 
petrous portion of the temporal bone. In 
sphenoid and other sinus diseases, osteo- 
myelitis of the sinus wall and adjacent skull 
can occur from a primary infection of the 
mucous membrane of the sinus, thence 
along the Haversian spaces to the diploe 
of the osseous wall of the sinus and, 
occasionalh% to the cavernous and other 
venous sinuses. 

Bloodstream infection and transmission 
is undoubtedly the mechanism for the 
production of brain abscess from a distant 
focus as in osteomyelitis of the long bones, 
etc., and direct inoculation infection is the 
mode of entry in brain abscesses following 
compound head wounds, especially in 
those in which the dura and the cerebral 
cortex have been lacerated at the time of 
trauma. 

It is the ability or failure of the host to 
form a capsule about the more or less 
localized brain infection that makes for 
success or failure, in large measure, in the 
operative attack upon any individual case 
of brain abscess. Otogenic brain abscesses 
resulting from otitis media and mastoiditis 
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are in the majority’-, and extension from 
these sources, most frequently, involves the 
temporosphenoidal lobe (cerebrum) and 
the cerebellum. In one series of cases 
quoted by King,'* 83.2 per cent of a series 
of brain abscesses arose primarily from an 
otitis media and mastoiditis, and 9.1 per 
cent from infections of the nasal cavit^^ 
and its accessory sinuses. The spread of 
infection to the brain from the middle 
ear and from mastoiditis, by direct ex- 
tension, is through purulent thrombosis of 
the lateral sinus, osteomyelitis of the 
tympanic wall, along the adventitial spaces 
of perforating blood vessels, and through 
the internal auditory meatus. The spread 
of infection from the nasal cavity and its 
accessory sinuses, by direct extension, is 
due to osteomyelitis of the sinus wall, along 
the perineural spaces, and along and 
through the veins. 

Another rarer source of brain and sub- 
dural abscess is in the patient with a skin 
malignancy of the scalp, of, perhaps, manj' 
years’ duration, that fails to heal entirely 
in spite of surgical excision and .v-ray or 
radium therapy. Signs of infection (chills, 
high fever, etc.) and/or increased intra- 
cranial pressure and, occasionally, con- 
vulsions herald the invasion of the meninges 
and/or the brain itself from the original 
external infection. 

Regardless of the mode of infection, a 
brain abscess commences with an inflam- 
matory leucocjftic infiltration and actual 
softening of the subcortical brain sub- 
stance and terminates by the conversion 
of a portion of the brain into a cavity 
containing pus. In the acute form the 
abscess has no definite wall. It consists of 
a broken down area of brain tissue, which 
might be termed acute suppurative en- 
cephalitis, with a central area containing 
pus and necrotic material from degenera- 
tion of the subcortical white matter. The 
wall, at first, is irregular and ill-defined 
and consists of brain tissue with a shaggy 
surface, surrounded by an area of edema- 
tous brain substance. Should the patient 
be fortunate, this process becomes chronic 


in that a well defined wall or capsule is 
established, and the abscess then trul^^ 
follow^ the old surgical description of an 
abscess as being a “circumscribed cavity 
containing pus.” The wall of the abscess 
consists of an internal layer composed of 
purulent tissue, the so-called “pj^ogenic 
membrane,” and an external layer of 
granulation tissue composed of various 
proportions of fibrous macroglia and fi- 
brous tissue derived from the vascular ad- 
ventitia and, in some instances, from the 
leptomeninges. The granulation tissue is 
infiltrated with plasma cells, lymphoc3'^tes, 
and a few eosinophiles. The infiltration is 
continued in the adventitia of the vessels 
for a considerable distance into the brain. 

It has not been determined accurately 
how long it takes for a definite wall or 
capsule to form around a brain abscess. 
Penfield® stated that the wall of an abscess 
begins to form in the first week after inva- 
sion of the brain, but that it does not offer 
resistance to a brain cannula until two to 
three weeks have elapsed. 

Grant® has noted that a definite capsule 
or firm wall is well established in the inter- 
val between the fourth and sixth weeks 
after invasion of the brain, and Bagley* 
has shown a section of an abscess wall 
which formed in three or four weeks. 
Baglej' has stated that the thickness and 
firmness of the abscess wall will be deter- 
mined bj”^ the relative amount of meso- 
blasticand glioblastic fibrous tissue present, 
the amount of glial tissue in the wall, 
and the length of time the abscess has 
existed. If not evacuated in time, the ab- 
scess tends to rupture into the subarach- 
noid space or into an adjoining ventricle 
with disastrous results (meningitis or 
purulent ependjTOitls. 

SIGNS AND SYMPTOMS — DIAGNOSIS 

The state of consciousness is, perhaps, 
the most important single observation 
which the physician can make in a sus- 
pected case of brain abscess. If the patient 
is conscious, well oriented, and alert, no 
matter how high the fever (frequently in 
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favorable cases there is little or no pj^rexia) 
or how slow the pulse, an abscess requiring 
immediate drainage is unlikely, although 
possible. A choked disk in one or both ej^es, 
sometimes of a high degree, is almost the 
rule in favorable cases of brain abscess; a 
homolateral third nerve paralysis is fre- 
quent in frontal lobe abscess. On the other 
hand, abscess of the brain is notoriously 
treacherous and difficult to diagnose and, 
more than once, to the chagrin of the 
clinician, the pathologist has revealed, at 
the postmortem table, a large “silent” 
brain abscess (perhaps with rupture into 
the ventricular sj’stem) as the cause of 
the patient’s death. The reason for this is 
that once infection has entered the cere- 
bral substance, it finds itself in tissue 
lacking lymphatics, so that if the meninges 
have protected themselves against it, if it is 
associated with an infected sinus draining 
externally, or if it does not break into a 
lateral ventricle, it fails to cause the ordi- 
nary signs of infection. Should an abscess 
form in the temporal or frontal lobes, the 
most common sites, or in the cerebellum 
and not, at first, be extensive enough to 
cause either signs of increased intracranial 
pressure or localizing symptoms (hemi- 
paresis, aphasia, hemianopsia, Jacksonian 
convulsions, unilateral ataxia, etc.) it may 
long escape notice. Accordingly, it en- 
larges in spite of the fairly vigorous reac- 
tion and encapsulation Avith which the 
brain responds to it, until finally it causes 
pressure symptoms (headache, bradycar- 
dia, stupor, choked disk, and possibly 
even the usual signs of deep penetration 
into the temporal lobe, i.e., an homony- 
mous hemianopsia). If situated on the left 
side in a right-handed patient, it may cause 
aphasia. With deep involvement of the cere- 
bellum, nystagmus and ipsolateral ataxia 
will usually be provoked together with 
high-grade choked disks. 

In a well encapsulated abscess of long 
standing, marked bradycardia of fifty to 
sixty beats per minute and hj'pothermia 
(95° to 96°) are characteristic, even more 
so than with intracranial tumors. In 


cerebellar abscess, the ipsolateral ataxia of 
the extremities is striking and more clear- 
cut than in most cases with cerebellar 
tumor. 

Given a patient with a history of a 
definite infection adjacent to the head or 
remote from it in the recent past, who 
develops signs of increased intracranial 
pressure associated with stupor and choked 
disks with or without localizing neuro- 
logical signs, a brain abscess must be 
diagnosed clinically and operation promptly 
carried out. A lumbar puncture in such 
cases is usuall}^ to be avoided, particularly 
if choked disk is present. A ventriculogram 
for precise localization ma}"^ be necessary 
in the absence of localizing signs. Cases of 
primary frank pyogenic or meningococcic 
meningitis rarely, for some reason, develop 
brain abscesses of any appreciable size or of 
surgical significance, possibl}’^ (in the fatal 
cases) because death occurs too soon after 
the meningitis develops. 

As in the diagnosis of many lesions in 
any branch of medicine, it is the “aware- 
ness” of the diagnostician to the possibility 
of an abscess being present that makes for 
success in the recognition of these treacher- 
ous lesions so that operation will be carried 
out before profound coma develops in 
which condition operation is, as a rule, of 
little or no avail. 

TREATMENT 

Treatment consists of evacuation and 
adequate drainage of the abscess at the 
optimum time. There are several accept- 
able methods utilized in various clinics: 
(i) Drainage of the abscess through a small 
trephine opening in the skull and immedi- 
ate or delayed insertion of a soft rubber 
catheter into the abscess, which is left in 
situ usually from four to six weeks. (2) In 
certain rare instances, according to Cairns 
and Donald,® thickwalled, multilocular ab- 
scesses cannot be treated satisfactorily by 
drainage but require dissection and total 
removal or marsupialization. Abscesses in 
which the pus is thick are probablj'’ best 
treated through an osteoplastic flap, ac- 
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cording to these authors. (3) Single or 
repeated tapping of the abscess without 
drainage of any kind as recommended by 
Dandy® who believes that in an encap- 
sulated abscess the brain needs only a relief 
of tension to enable it to overcome the 
infection. (4) Unroofing or marsupialization 
of the abscess, i.e., removing the overlying 
brain cortex which covers the abscess, as 
proposed by King'" in 1924, and in 1934 
and 1938 by Horrax” (after Cushing). 
King stated tliat by his method (mar- 
supialization) the abscess is everted and 
obliterated by the a.ssociated increased 
intracranial pressure, which is in fact the 
case; but this last method is of value onh' 
in quite superficial well encapsulated ab- 
scesses of manj’ weeks’ standing, prefer- 
ably located in the anterior portions of the 
frontal lobes, remote from the motor 
cortex. 

The essential problem in the surgical 
management of brain abscess is to wait 
long enough for the abscess to encapsulate, 
but not to postpone operation to the point 
that rupture into a ventricle or the sub- 
arachnoid space is imminent or has already 
occurred. The finest surgical judgment is 
required in determining when to operate in 
any individual case. 

MORTALITY AND RESULTS 

It must be recognized that certain ab- 
scesses are inherently unfavorable from 
the beginning of their existence. In such a 
group of cases the mortality is practicall3' 
100 per cent. This fundamental point 
should be kept in mind in considering the 
mortality percentages quoted from anj^ 
clinic, as some reports include all types of 
brain abscess; others discuss only the 
favorable tj^pe. In multiple brain abscesses 
and in poorlj' defined abscesses with little 
or no capsule formation, but with marked 
edema and purulent encephalitis about the 
abscess, a fatalit}^ is almost to be expected 
and can scarce!}' be avoided bj' anj' 
operative procedure. In some of the deep 
abscesses (5 to 6 cm. or more beneath the 


cortex) of the cerebral hemispheres, a 
fatality occurs due to difficulties in accom- 
plishing adequate drainage and inoculation 
of adjacent white matter in attempts to 
establish drainage. It is ivith the more or less 
superficial cerebral and cerebellar abscesses 
with at least fairly well defined capsules that 
operation at the optimum time is life-saving. 
In 1927, Dr. Coleman'® reported a series of 
fourteen patients with chronic brain ab- 
scesses, twelve of whom recovered. Simple 
tapping and drainage with a soft rubber 
catheter was used in each case. All of these 
abscesses were in the cerebral hemispheres, 
being located in the temporal, frontal, and 
parietal lobes. At a later date, he'^ re- 
corded a series of twent3'-eight cases of 
brain abscess with twent3'-one recoveries, 
drainage being accomplished ver}' simpl}' 
and adequate!}' in each case with a small 
soft rubber catheter or silver cannula. 
Horrax," in 1938, published a stud}' of 
thirty patients with brain abscesses (favor- 
able and unfavorable) treated by him 
during a period of nine years. He stated 
that, in the favorable group, the prognosis 
should be good (fifteen of eighteen pa- 
tients recovered) with a mortality rate not 
exceeding 10 to 20 per cent, instead of the 
generally accepted death rate of 30 to 
40 per cent. This desired mortality per- 
centage (10 to 20 per cent) in the so-called 
favorable group is probably concurred in 
by most neurosurgeons today. 

Quite recently (1942) Grant''' has col- 
lected a series of one hundred cases of brain 
abscess observed at the University of 
Pennsylvania Hospital. Fifty-three pa- 
tients (53 per cent) died, but it should be 
stated that a fair percentage of those 
patients were of the unfa-s'orable group, i.e., 
(i) multiple abscesses of the brain, (2) 
poorly defined or non-encapsulated ab- 
scesses, (3) cases having proved bacterial 
meningitis at the time of operation as 
demonstrated by lumbar puncture before 
drainage of the abscess. Grant found the 
postoperative mortality for closed drainage 
and open drainage to be the same (33 per 
cent) in his series of cases. 
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All neurosurgeons agree that, if possible, 
a brain abscess should not be attacked until 
encapsulation has occurred. Three to four 
weeks from the onset of intracranial symp- 
toms, therefore, should be permitted to 
elapse before the purulent cavity is evacu- 
ated, although, that certain abscesses will 
never become well encapsulated is frankh- 
conceded; and indeed sometimes the sur- 
geon is forced to operate before that time, 
chiefly because of developing stupor, con- 
vulsions, or marked bradycardia associated 
perhaps with severe headache and \'omiting. 

We believe that the initial attack upon a 
brain abscess usually should be carried out 
through a small trephine opening directly 
over the lesion (a previous ventriculogram 
may be necessary) with the insertion of a 
drainage tube (French rubber catheter) 
whether the abscess is in the cerebellum 
or the cerebrum. This procedure alone will 
result in a cure in many instances, the tube 
being left in situ for several weeks. If this 
method does not produce satisfactory re- 
sults, a resort must be had to more radical 
methods (? of marsupialization) involving 
the possibility of -more serious neurologic 
sequellae (convulsions, hemiparesis, apha- 
sia, etc.) after recovery from the infection 
has occurred. 

CONCLUSIONS (as RELATED TO THERAPY) 

Conservative surgical treatment, i.e., 
tapping alone or tapping with catheter 
drainage through a small trephine opening 
in the skull produces the best results in 
most cases in the treatment of brain 
abscess. The use of wide-open drainage has 
not lowered the operative mortality in 
comparison with more conservative methods 
(Grant). In follow-up examinations, too, a 
much higher percentage of patients are 
returned to their former occupations fol- 
lowing the use of the simpler procedures for 
instituting drainage than when a more 
radical technic involving wide destruction 
or removal of overlying brain tissue is 
employed. Furthermore, the less radical 
the surgical treatment of a brain abscess, 
the less likely are convulsions to occur 


months or even years after operation, a 
postoperative complication reported to be 
as high as 53 per cent in certain clinics. 

Needless to add, the appropriate sul- 
fonamide should be administered b}^ mouth 
or parenterall}" in rather large doses im- 
mediately upon establishing the bacterial 
diagnosis in any individual case of brain 
abscess or even before such a diagnosis is 
made when a previous adjacent or remote 
infection (the usual course of events) has 
been treated before intracranial symptoms 
supervene. Its use locally in or about the 
brain abscess itself seems to predispose the 
patient to postoperative convulsions which 
otherwise might not occur and, for that 
reason, such drugs are usually not so 
employed. 
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COMPLICATED TRAUMATIC DISLOCATIONS OF THE HIP 

Wellington D. Griesemer, m.d. 

Chief of Fracture aud Orthopedic Service, St. Joseph’s Hospital 
READING, PENNSYLVANIA 


K ey and Conwcil state that "Trau- 
matic dislocations of the hip are 
quite rare and comprise only from 
two to five per cent of all dislocations, the 
exact percentage varying slightly in differ- 
ent series. This is in marked contrast to 
the shoulder where over fifty per cent of 
all dislocations occur.” This largely follows 
our experience. 

The simple, uncomplicated dislocation 
can usually be reduced by one of the 
methods in general use — Allis, Leadbettcr, 
Bigelow or Stimson. The cases complicated 
by fractures, either of the femur or of the 
acetabulum and pelvis often are difficult 
to manage. The four cases to be reported 
here were of the complicated variety and 
presented problems of treatment which we 
believed would be of interest. 

CASE REPORTS 

Case i. B. W., a white male, forty-four year 
old painter, fell a distance of thirty feet on 
April 6, 1942, and was immediately admitted 
to the Hospital in profound shock. A Thomas 
splint had been applied to the right leg. Ex- 
amination showed a deformity at the right hip 
with the extremity internallj^ rotated and 
shortened. The splint was retained and the 
patient treated for shock. Further examination 
indicated injury to the left side of the chest. 
X-rays revealed depressed fractures of all of 
the true ribs except the first. The right femur 
was dislocated posteriorly, being markedly dis- 
placed upward and carrying with it a fragment 
of the roof of the acetabulum. 

On account of the serious condition of the 
patient, no immediate attempt at reduction 
was made. Russell traction was applied as a 
temporaty measure, and was continued for 
several days until the patient had recovered 
from shock. Another .v-raj' was made prelimi- 
nar3' to trying reduction. However, this was 
not necessary as a satisfactoty reposition of 


the dislocation had resulted with the acetabular 
fragment in a good position. This traction was 
continued for six weeks, with intert^al .v-rat's 
to check position. No serious complications 
arose from the fractured ribs, e.xcept for a 
moderate degree of subcutaneous emphj'sema. 
He was discharged from the hospital after 
eight weeks, having been out of bed previously 
for se\’eral da\'s. 

A caliper brace was procured in the hope of 
carlj- walking. However, this was delated on 
account of deep pressure ulcers on the anterior 
aspect of the ankle. A'-rays at discharge showed 
retention of reduction with the fragment of the 
acetabulum forming a well designed shelf. 
Motion in the hip was free and painless. He was 
able to return to a lighter tjpe of work in 
October 1942. This patient has now returned 
to his former type of work. A'-raj' examination 
in April, 1943, showed no abnormal changes 
in the head and neck of the femur. 

Case 11. M. K., female aged twenty-nine 
3'ears, a supert-ising nurse, was injured on 
April 21, 1942, while driving a car in a nearbj' 
town. She was admitted to the hospital twenty- 
four hours after the accident, with a Thomas 
splint applied to the left leg and dressings to 
right foot and leg. Examination showed de- 
formity of the left hip with some internal 
rotation of the thigh and shortening. There 
was a marked contusion about the left knee. 
In the right leg below the knee there was seen 
a deep wound, and in foot a deformity of the 
third, fourth and fifth toes. X-rays had been 
made in hospital near the scene of the accident 
and showed a posterior dislocation of the left 
hip, accompanied bj' e.xtensive fractures of the 
acetabulum and ilium. Toes of the left foot 
were fractured; examination of the leg was 
negative. 

The patient was prepared for anesthesia and 
earlj' next daj* an unsuccessful attempt was 
made to reduce the dislocation. The Leadbetter 
method was used but failed because the patient 
was verj- muscular and satisfactoty relaxation 
could not be obtained even under deep anes- 
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Fig. I. Case i. B. W. Posterior disfocation with fr.acture of 
roof of acetabulum, April 6, 1942. 



Fig. 2. Case i. Shows dislocation reduced with fragment form- 
ing a shelf above and behind the head of femur, June 30, 
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Fig. 3. Case ii. M. K. Posterior dislocation with displaced fracture of acetabulum and 

ilium, April 22, 1942. 
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thesia. The fractured toes were reduced and a was made and tlie leg gradually carried into 
cast applied. The patient was then returned wide abduction at the same time making pres- 
to bed and Russell traction was applied to the sure over the greater trochanter. While this 



Fig. 4. Cask ii. Disloc.ntion reduced with improved position of frapnicnts, .M.iv 18, 1942. 

left leg and retained for several days, when maneuver was being carried out, there was a 
another unsuccessful attempt to reduce was distinct click as the femoral head was ap- 
made. Caution was used in the force applied parcntly forced into what remained of the 
becauseoffearofinjury to soft parts, especially acetabular cavity. The leg was then strongly 
the sciatic nerve, since the head of the femur rotated internally and .v-rays immediately 
was so grossly displaced posteriorly and pushed taken showing satisfactory reduction. Traction 
upward. Skeletal traction was then instituted was maintained in this position with interval 
bj' insertion of a steel pin through the lower .v-rays for eight weeks. During this period, the 
third of the femur with the hope of overcoming patient was encouraged to move the hip care- 
muscle spasm with possible reduction of the dis- fully, limited by any pain produced. In a few 
location. X-ray studies were made every third days pain became very slight so that motion 
day to check progress. These showed a gradual could be more active. The final .v-ra\' showed 
pulling down of the femur but with no reduc- maintained reduction with apparent reforma- 
tion. Since this was a seriously complicated tion of an acetabulum. A caliper brace was 

dislocation with an unfortunate prognosis if then applied and patient allowed to walk, first 

left unreduced, open operation was under with the added support of crutches and later 

consideration. As this is a formidable procedure, the use of a cane. On August i, 1942, she re- 
consultation was requested before coming to a turned to her full duties, with motion in hip 
decision. Dr. H. H. Ritter was asked to sec free and painless. On November i, 1942, 
the patient and it was then decided to make one retakes showed the reduction complete and no 
more attempt at reposition. joint disorder. There was noted a small frag- 

Under general anesthesia, a strong traction ment still free above the acetabulum. At the 
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Fig. 5. Case 
formed and 
1942. 



• > 

.r ■ • ■ ■ 



I Complete reduction maintained with acetabulum well 
no evidence of pathological disturbance. November 30, 
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time of this report, she has dispensed with tlie skin irritation. The patient’s condition liad 
use of a cane and carries out all her duties then improved sufricicntl.y to try reduction, 
wearing the brace. A-ray examination in Octo- Tlicrc had resulted some improvement from 



r 


Fig. 6. Cask ii. L.'itoml view sliowiiif; .ncctabulum in better cIct.Til, November 

30, 1942. 


ber, 1942, indicated no abnormal changes. A 
recent report states that she has had no result- 
ing disability. 

C.-\SE in. H. F., a white male, twenty-nine 
years old, was admitted on May 27, 1942, 
immediately after a road accident. Me was in 
severe shock. A Thomas splint had been 
applied to his right leg. There were numerous 
lacerations about the face and hands and a 
deep wound in the posterior thoracic region. 
Marked deformity was noted at the right hip 
with the thigh intcrnallj’^ rotated and apparently 
shortened. A^'-rays showed a posterior disloca- 
tion of the hip with marked displacement 
combined with extensive fracture of the 
acetabulum and ilium. 

On account of the extreme shock, no immedi- 
ate attempt at reduction was made. The lacera- 
tions xvere treated and Russell traction applied 
to the right leg. However, this had to be 
abandoned within several days on account of 


traction and under light general anesthesia on 
May 31, 1942, reduction followed strong trac- 
tion, abductioi) and internal rotation. To main- 
tain this position, skeletal traction was insti- 
tuted by inserting a steel pin through the lower 
third of the femur. Interval .v-rays were made 
while traction was maintained until July 24, 
1942. During this period, active motion of the 
hip was encouraged. On August 9, 1942, the 
patient was allowed out of bed on a chair and 
left the hospital on August 19, 1942, wearing 
a caliper brace and walking with crutches. 
His progress was steady so that by October 6, 
1942, he was able to return to his work as an 
electrician. He had no pain or disability in the 
hip. On November 18, 1942, .x-ray retake 
showed reduction maintained with good joint 
outline and fracture of ilium well healed. At 
the time of this report, January, 1943, he was 
at work dailj^ wearing his brace and had no 
pain or disability at the hip. This patient has 
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continued at his former occupation with no 
disability. Several retake .v-rays have shown no 
abnormal changes in the head and neck of the 
femur. 


until the patient had recovered from his shock. 
On the second daj% an attempt at reducing the 
dislocation was made. Because ver3' definite 
resistance was encountered while manipulating, 



Fig. 7. Case 111. H. F. Posterior dislocation with marked comminuted fracture 
of acetabulum and displaced fracture of wing of ilium. May 27, 1942. 

Case iv. M. F., a white truck-driver, aged excessive force was not used for fear of injuring 
eighteen 3'ears, was injured in a road accident soft parts. No reposition was obtained. Skeletal 
on October 28, 1942, sustaining a comminuted traction through the lower third of the femur 
fracture of the shaft of the right femur with was then instituted. Two additional attempts 
marked shortening and displacement. There at reduction at intervals of several daj^s were 
was also marked deformity of the left hip unsuccessful. It was then decided to continue 
region with the thigh internallj^ rotated and the skeletal traction for a further period hoping 
apparentlj" shortened. X-ra3's showed a pos- to avoid open operation. Inter\'al .x-rat^s indi- 
terior dislocation of the left hip with a fracture cated that some progress was being made in 
fragment visible in the region of the acetabu- pulling the femur down, but a final effort to 
lum. The roentgenologist was not able to reduce failed. After allowing a period of five 
determine definitel3' the origin of this fragment da3^s for the parts to recover from the effects 
even after several retakes. The severe shock of manipulation and to prepare the patient 
present prevented an3" immediate reduction both locall3' and in general condition, open 
of the fracture or dislocation. operation was done. This was three weeks 

Russell traction was applied to both limbs after the accident. Ex-posure was made by use 
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of Smith-Petersen incision and showed a 
marked posterior displacement of the femur 
with a shell fragment of the head still partially 


it is planned to have him out of bed soon and 
to supply a caliper brace for his left leg. 

Since the above report was made a one inch 


Fig. S. C.^se in. Dislocation reduced with fractures in improved position and acetabulum 

reformed, July 15, 1942. 



attached and impinged on the upper rim of the 
acetabulum. This was evidently the condition 
which prevented reduction by manipulation. 
After some difficult}' the fragment was re- 
moved and the acetabulum exposed, removing 
the remains of the torn llgamentum teres. The 
hip was then reduced and a cast applied to 
the entire extremity incorporating the pin 
which had been inserted for skeletal traction. 
The patient reacted well and one week later, 
open reduction was done on the fracture of 
the' right femur, with a cast applied and 
incorporated in the cast on the left hip. The 
cast was removed from the left hip eight weeks 
after operation and active motion encouraged. 
On account of the fracture of the right femur, 
it was still necessary to keep him in bed. How- 
ever, as .v-rays now (January, 1943) show good 
position maintained in both areas of injurj". 


shortening of the right femur was noted but 
with no disabilit}'^ in the left hip. AT-ray 
e.xamination in June, 1943, showed no abnormal 
signs in the head and neck of the femur. The 
patient has been working at a lighter type of 
work since October i, 1943. Further .v-ray 
studies have been advised. 

COMMENTS AND CONCLUSIONS 

Complicated traumatic dislocations of 
the hip present serious difficulties in treat- 
ment. Attempts to reduce should be made 
as early as possible, depending on com- 
plicating conditions. Force used should 
be carefully controlled to avoid injury 
to soft parts, especially the sciatic nerx'^e. 
If manipulation is unsuccessful, traction 
either b}”^ the Russell method, which ma}”^ 
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Fig. 10. Case iv. M. F. Posterior dislocation with loose fragment 
apparently in acetabulum, November 15, 1942. 



Fig. II. Case iv. Reduction after operation, December 15, 1942.' 


January, 1944 
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be sufficient in some cases, or by skeletal progress and further attempts to reduce 
traction through the femur, should be should be tried when conditions indicate, 
instituted. If these fail, open operation should follow. 



Fig. 12. Case iv. Fragment re- 
moved from posterior rim of 
acetabulum. 



Fig. 13. Case iv. Severe tj-pe of fracture of right femur 
complicating the dislocation of left hip. 


We believe that skeletal traction is 
preferable, especially in complicated dis- 
placements, since by this method one 
avoids the possibility of pressure ulcera- 
tions following prolonged traction, which 
occurred in our treatment of the patient in 
Case I. During this period of traction, 
frequent .v-rays should be made to check 


preferably within three weeks, as operation 
becomes increasingly difficult. Following 
reduction, fixation by cast is indicated in 
the simpler cases. In others, as in Case n, 
where there is extensive fracture of the 
pelvis and acetabulum, skeletal traction 
should be continued for eight weeks. Active 
motion of hip and knee should be encour- 
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aged to the degree possible and should be 
limited by pain. Numerous .v-rays are 
required to follow progress. 



Fig. 14. Case iv. Reduction 
and wiring of fragments. 


We believe that all patients should be 
fitted with a caliper brace to allow walking 
without direct stress on the joint, as aseptic 
necrosis of the head with associated joint 
changes may follow in a certain number of 
cases, even if not of a complicated type. 
These changes are due to the interference 
with circulation caused by the damage to 
the ligamentum teres and other structures 
carrying nutrient circulation. Such dis- 
turbances have been known to occur even 
three to four years after injury. Follow-up 
care is, therefore, very important, requiring 
-v-ray study at certain intervals for early 
detection of such changes. With these 
possibilities, prognosis must be guarded 


even in the simpler cases. In the cases 
reported here, it is of course too early to 
determine the end-results, but they will 



be followed, if possible, for at least two 
years before final evaluation will be 
attempted. 
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T reatment of varicose veins in the 
Army presents problems not encoun- 
tered in civil practice. The first prob- 
lem is the more difficult differential 
diagnosis. Pain, aching, and tiredness in 
the legs following marching is most com- 
mon among soldiers whether varicose veins 
are present or not. It is natural for soldiers, 
especially during the preliminary phases of 
training, to magnify these symptoms in 
order to avoid the more arduous work. 
In addition, a certain by no means small 
group of psychoneurotic patients combine 
these S3TOptoms and small varicosities that 
are present with their manj' psychoneurotic 
complaints to produce a confusing clinical 
picture which will not respond to varicose 
vein therapjL Second, there is need for a 
treatment which will be rapid as well as 
effective. Cure must be permanent if 
possible. Palliative measures which involve 
repeated hospitalization or numerous out- 
patient visits interfere with military' train- 
ing and must be avoided. Patients must 
be returned to duty able to do full duty. 

An effective plan of diagnosis and treat- 
ment must provide (i) criteria for selection 
of cases which require treatment, (2) simple 
diagnostic maneuvers which can be carried 
out with the minimum of equipment, and 
(3) an adequate surgical technic which will 
allow return to full duty within a short 
period. 

CRITERIA FOR SELECTION OF CASES 

Militarj' practice demands that patients 
operated upon for varicose veins must 
subsequent!}' be able to do full dutjc 


Operations on soldiers, who are to be 
reclassified for other conditions, are useless. 
There are four principal groups of patients 
that must be excluded in the selection of 
cases. These are: (i) the psj'choneurotic, 
(2) those with associated orthopedic condi- 
tions, (3) those with associated peripheral 
vascular disease, and (4) those, who for 
want of a better term, are classified as 
mj'algic asthenia. 

Patients with Psx'^cboneurosis. The psy- 
choneurotic patient is a daily problem in 
a varicose vein clinic. His veins may be 
mild or severe but his symptoms are mani- 
fold. Complaints referable to the legs are 
many and bitter. But symptoms are by no 
means confined to the legs. Thej' can and 
do complain of everj-thing, but most often 
present headache and dizziness, transient 
pains of the back, shoulders and neck, 
palpitation and breathlessness. These pa- 
tients must definitely not be treated for 
their varicosities. Thej' should be reclassi- 
fied to limited duty or discharged from the 
service for their psj'choneurosis. In a busy 
clinic it is not alwaj's eas}' to segregate 
these patients. In addition to careful 
questioning about complaints other than 
the legs, it is useful to ask two questions: 
first, how much schooling has the patient 
had, and second, has the patient ever had 
a nervous breakdown. Less than fifth grade 
schooling or positive answers to the second 
question should prompt a neuropsychiatric 
investigation before surgerj', regardless of 
the severitj' of the varicose veins. 

Patients with Associated Orthopedic Con- 
ditions. Varicose veins are often seen in 


* From the Peripheral Vascular Branch Surgical Service, Station Hospital, Fort Ord, California. 
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patients with associated orthopedic condi- 
tions. A careful evaluation must be made as 
to whether the sjmiptoms are due to the 
varicosities or whether they are actually 
due to the orthopedic disorder. A list of 
orthopedic diseases seen in patients whose 
entrance complaints have been referable 
to varicose veins is imposing. Pes planus, 
pes cavus, hallux valgus and metatarsalgia 
have been the most common. Muscle 
sprains of the calf and pain on marching 
in the region of the tibialis anticus muscle 
are seen frequently. More rarely march 
fracture, tenosynovitis of the Achilles 
tendon, chronic sprain of the knee, and 
low grade sciatica are found. A muscle 
hernia or hip disease can be the essential 
complaint. Meralgia paresthetica has not 
been infrequent as the true cause of 
symptoms. If any one of these conditions is 
present, that condition must be treated 
first. 

Patients ivith Associated Peripheral Vas- 
cular Lesions. Associated peripheral vas- 
cular disease is a definite contraindication 
to surgical treatment of varicosities in the 
Army. These patients with intermittent 
claudication due to earl}'’ Buerger’s dis- 
ease, Raynaud’s disease, or arteriosclerosis, 
should be reclassified to limited duty or 
discharged from the service. While some 
authors^ have rightly claimed that the 
peripheral arterial circulation is improved 
following saphenous ligation, the improve- 
ment is never marked enough to allow 
such a patient to return to full duty status. 

Patients ivith Myalgic 'Asthenia. These 
are patients who, from heredity or environ- 
ment, have insufficient strength and mus- 
cular development to withstand the 
arduous work of full-duty Army life. Often, 
they are men of over thirty-five years of 
age. Their habitus is such that they are 
unable to cope with the long marches and 
other physical labor demanded of a soldier, 
despite a careful conditioning program. 
They may not be psychoneurotic, and may 
have no physical illness, but they are as 
physically “unable to compete with the 
average soldier as the ordinary well adult 


would be physically unable to compete 
with a first-class track man or a professional 
fighter. This type of patient rarely presents 
himself with the complaint that he is 
unable to keep up with his organization. 
He selects whatever physical disability is 
present and explains his inadequacy upon 
that basis. When this type of man has 
varicose veins he will naturally attempt to 
explain his difficulty upon the varicose 
veins. It is as much a mistake to operate 
upon these patients as it is to force them 
to perform full duty. They should be 
reclassified to limited service. 

With these four groups eliminated in 
the consideration of each patient, the 
soldier suitable for surgery should have 
complaints referable to varicose veins alone 
and should be able to return to full duty 
following surgical treatment. 

SIMPLE DIAGNOSTIC MANEUVERS 

The primary pathology of varicose veins 
is an incompetent valve between the deep 
and superficial venous systems. These sys- 
tems communicate directly by junctions 
between the long saphenous and common 
femoral, and between the short saphenous 
and popliteal. They are also connected by 
numerous perforating veins. Incompetent 
valves may occur at these two junctions or 
in any of the perforators. The purpose of 
any surgical procedure is the destruction of 
the open communication between the two 
systems by removal of the segment of vein 
containing the defective valve. Results 
obtained by surgery are directly dependent 
upon the preoperative localization of any 
and all incompetent valves. 

Trendelenburg,^ in 1891, first recognized 
the pathologic physiology and described the 
classical test to determine the state of 
the saphenofemoral valve. Since that time, 
and especially within the last ten years, 
when articles on varicose veins have ap- 
peared at the rate of one per day, innumer- 
able tests and manipulations have been 
described for the determination of the site 
of the defective valve. These numerous 
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tests and the names attached to them have 
confused rather than simplified the diag- 
nosis. The following routine avoids the 
use of “named tests,” and gives an accurate 
diagnosis simply and rapidly. 

The diagnosis of varicose veins is made 
by inspection, palpation, and manipula- 
tion. Inspection and palpation will locate 
the varicosities and help locate the defec- 
tive valve. A bulge at the upper limit of a 
nest of varicosities is frequently the site 
of an incompetent perforator. The presence 
of a localized “nest” of varicosities maj' 
serve to bring attention to a particular 
branch of the great saphenous. After 
noting the distribution and severity of the 
varicosities, the answers to the following 
four questions determine the subsequent 
treatment; (i) Is the arterial supply ade- 
quate? (2) Is the deep venous circulation 
patent and adequate? (3) Is the sapheno- 
femoral junction, or valve, competent? 
(4) Are there any incompetent perforators, 
and if so, where are they? 

Is the Arterial Supply Adequate? Our 
test for arterial circulation is confined to 
palpation of the peripheral pulses, dorsalis 
pedis, posterior tibial and popliteal. A 
deficient arterial supply is a definite con- 
traindication to surgery. There is some 
evidence to indicate that eradication of 
varicose veins improves a deficient arterial 
circulation.® However, in the military 
service such patients are not fit for full 
duty and treatment of varicosities is 
contraindicated. 

Is the Deep Venous Circulation Patent and 
Adequate? To determine the patency of 
the deep venous circulation the extremity 
is wrapped from the toes to the groin in 
stockinette bandage cut on the bias (or 
Ace bandage). The patient is then allowed 
to walk. If the patient returns with the 
bandage in place and has no discomfort, 
the deep venous circulation is intact. When 
the deep circulation is not adequate, com- 
pression of the superficial veins or collateral 
circulation will produce pain, and surgery 
is contraindicated.'* 

Is the Sapbenofemoral Junction, or Valve, 


Competent? A single tourniquet test deter- 
mines the state of the saphenofemoral 
valve. The patient is told to lie down, his 
extremity elevated, and the veins emptied. 
A tourniquet is applied just below the 
fossa ovalis and the patient instructed to 
stand. Ordinarily, it will take fort}'^ to 
sixty seconds for the varicose veins to fill 
from behind through normal channels. 
If while the veins are empty, releasing the 
tourniquet causes the veins to fill imme- 
diately, the patient has an incompetent 
saphenofemoral junction or valve. 

Are There Any Incompetent Perforators, 
and ij so, Where Are They? Two tourni- 
quets are employed to determine the 
presence and location of the incompetent 
perforator. After emptjung the varicosities 
and applying the tourniquet just below the 
fossa ovalis, the patient is made to stand. 
If the varicosities fill within thirty-five 
seconds with the tourniquet in place, an 
incompetent perforator is present. This 
being the case, the tourniquet is released 
and with the patient in a supine position 
the varicosities are again emptied and the 
tourniquet applied. A second tourniquet 
is now applied about four inches below the 
first and the patient is again instructed to 
stand. If the veins again fill below the 
second tourniquet within thirty-five sec- 
onds, the procedure is repeated with the 
second tourniquet at a lower level. This 
procedure is repeated until the veins fill 
between the two tourniquets, indicating 
the perforator has been passed. By re- 
applying and gradually approximating the 
tourniquets and narrowing the field in 
which the veins fill, the exact site of the 
perforator is determined and marked. Not 
infrequently, additional incompetencies are 
present and are revealed by a filling of the 
veins below the second tourniquet. These 
additional perforators are located in a 
similar manner. In performing these tests, 
the examiner should bear in mind the high 
instances of perforators in the region about 
the knee, and the frequent incompetency 
of the short saphenous vein at its junction 
with the popliteal vein. 
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SURGICAL TECHNIC 

Abundant evidence has accumulated to 
demonstrate the futility of injecting scler- 
osing agents into varicose veins in the 
presence of incompetent communications 
between the superficial and deep venous 
systems.®’® The pressure head upon the 
injected varicosities from the deep system 
either prevents thrombosis or results in 
early recanalization. Adequate treatment 
is based upon the surgical destruction of 
any and all open communications between 
the two systems by removal of the segment 
of vein containing the defective valve. 
Following this, and only then, is injection 
therapy indicated. Depending entirely* 
upon the preoperative findings, a high 
ligation of the great saphenous, ligation 
of the short saphenous, ligation of an 
incompetent perforator, or a combined 
procedure is indicated. 

Operathe Technic. Anesthesia is ob- 
tained by skin infiltration of local procaine. 
A transverse incision is made parallel to 
and two-finger breadths below the inguinal 
ligament with its center one-fmger breadth 
medial to the pulsation of the femoral 
artery. The incision is carried through the 
well developed superficial fascia using con- 
siderable care as the great saphenous lies 
immediately beneath. The great saphenous 
is isolated together with its constant 
tributaries, the superficial external puden- 
.dal, the superficial inferior epigastric and 
superficial external circumflex iliac veins. 
The saphenous and all its branches should 
be isolated and dissected free before any 
are severed." The traged}'^ of ligating the 
femoral artery or vein is thus avoided. 
Dissection is carried distally for about 
6 cm. and the vein doubly clamped and 
ligated. All branches are then individually 
clamped and ligated. After freeing the 
posterior surface of the proximal segment, 
double clamps are applied just below its 
entrance into the femoral vein. The vein 
is transfixed proximal to the first clamp 
with a needle and ligated. Another liga- 
ture is now tied just proximal to the first, 
thus sealing off any break in the intima of 


the vein wall. The segment is excised and 
closure is in layers. All buried sutures 
and ligatures are of chromic catgut No. oo. 
Interrupted silk is used for the skin. 

If an incompetent perforator is present 
its location has already been marked 
before surger3^ Through a transverse in- 
cision the vein is exposed and the com- 
municating vein looked for. Here general 
traction upon the varicose vein will often 
cause the deep fascia to bulge around the 
point of perforation and will aid in local- 
izing these perforating veins. The perfora- 
tor is ligated as it comes through the deep 
fascia and the superficial vein is resected as 
much as is possible through the incision. 
Short saphenous ligations are done using 
a similar technic but the incision is made 
at the lower margin of the upper third of 
the leg posteriorly so as to catch the short 
saphenous as it passes through the crural 
fascia. Following the operation a dry 
dressing is placed over the wound and 
stockinette bandage is applied to the 
extremity reaching from the toes to the 
groin. This aids in the collapse of the veins 
and promotes thrombosis. 

Postoperative Treatment. Walking is ob- 
ligatory from the day of the operation. 
This reduces stasis and the danger of 
embolism.®’®’^® The patient is usually dis- 
charged to full duty in about ten days to 
two weeks. He returns to the out-patient 
clinic the week following discharge where 
he is tested for sensitivity to sodium 
morrhuate by the injection of Yz cc. Follow- 
ing this, injections of 2 to 4 cc. are given 
at weekly intervals. A course of four to 
eight injections is generally sufficient. 

Injection of sclerosing solution at the 
time of surgery is not done, despite its 
widespread use in many clinics. The 
advisability of such a procedure is ques- 
tionable for the following reasons (i) 
The occasional severe reaction following 
this type of injection forces the patient to 
remain in bed. It is more important to keep 
the patient ambulatory than to hurry the 
sclerosing of the veins, for' bed rest more 
than any other factor predisposes to 
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pulmonary embolism. (2) The few deaths 
reported following varicose vein surgery 
have been subsequent to injection of large 
amounts of sclerosing fluid at the time of 
ligation. (3) When perforating veins are 
excised, previous injection of the great 
saphenous may cause sclerosing solution 
to leak out into the lower wound and 
predispose to infection and sloughing of 
the wound. (4) To be effective the dose 
must be large. To avoid reaction from a 
large dose a test injection must be given 
first. This test dose maj^ cause sufficient 
reaction to delay surgery and prolong 
hospitalization. 

STATISTICAL SUMMARY 

A total of 1,131 cases of varicose veins 
were seen as out-patients in the two ye&rs 
ending March, 1943. Of these only 340 were 
admitted to the hospital for study. Follow- 
ing more careful investigation 126 were 
eliminated as candidates for surger}', mak- 
ing a total of 917 rejected for surgery and 
214 operated upon. 

In the group of 214 patients operated 
upon, 206 had high saphenous ligation and 
of these 113 were bilateral; 106 cases had 
incompetent perforating veins, an inci- 
dence higher than that usually reported; 
seventy-five cases had one perforator and 
thirty-one had two, making a total of 137 
perforators in the entire series. Distribu- 
tion of the perforators was as follows: about 
the knee seventy-eight, short saphenous 
thirty-nine, upper leg twelve, and mid- 
thigh eight. 

COMMENT 

As can be seen, the criteria for selection 
of cases as outlined above was instrumental 
in eliminating 917 of 1,131 cases. For the 
proper treatment of Army personnel this 
is of major importance. Indiscriminate 
surgery in the rejected group would com- 
pound time loss, unnecessarily increase 
expense and aggravate postwar pension 
claims. 

The simple diagnostic maneuvers de- 


scribed are sufficiently accurate to allow 
the localization of a high percentage of 
incompetent perforating veins. 

The surgical technic involving high 
saphenous ligation is well established. 
The simultaneous excision of incompetent 
perforating veins is equally important. 
The fundamental pathologic physiology is 
the same in each case, for the saphenous 
vein as it enters the femoral is itself a 
communicating branch. It is as necessar}' 
to prevent the back pressure through 
incompetent perforators as it is to prevent 
the back pressure through the incompetent 
saphenous. While this principle has been 
recognized, some^’'’*'® have believed that 
satisfactory ..obliteration of the small in- 
competent perforators could be obtained 
by injection alone, either retrograde at the 
time of saphenous ligation or postopera- 
tively. This has not proved to be true. 
The perforators are by no means small. 
Recurrences have appeared despite numer- 
ous postoperative injections in which 
perforators have been disregarded or 
missed, and have uniforml}”^ responded to 
subsequent ligation of such perforators. 
Since perforators are found in almost 
50 per cent of the cases their adequate 
treatment cannot be minimized, and a 
definite plan for their obliteration must 
be included in any method of varicose vein 
management. Multiple incisions are no 
contraindication to their surgical excision. 
In less than 15 per cent of the cases were 
three incisions necessary, and in most two 
were sufficient. This method of combined 
ligation has in our experience prevented 
recurrence, shortened the period of treat- 
ment and lessened the total number of 
necessary postoperative injections. The 
average period of hospitalization has been 
13.3 days, a relatively short period for 
patients who are returned to full duty. 

Complications in this series were few. 
Two patients developed minor pulmonary 
infarctions following the development of 
postoperative thrombophlebitis in the oper- 
ated leg. These were treated with re- 
peated lumbar sympathetic blocks and 



New Series Vol. LXIII, No. i 


White et al. — Varicose Veins 


American JournnI of Surgery . 


the usual supportive measures. There were 
seven minor wound infections in a total 
of 456 incisions and these occurred during 
a period when No. 2 chromic catgut was 
the only available suture material. There 
were no deaths. 

SUMMARY AND CONCLUSIONS 

1 . Criteria for selection of cases suitable 
for surgery are presented for Army per- 
sonnel with varicose veins. 

2. Simple diagnostic maneuvers are de- 
scribed. 

3. An outline of surgical technic empha- 
sizes simultaneous high saphenous ligation 
and excision of incompetent perforating 
veins. 

4. The results in 214 operations are 
given. 

5. While the difficulties of follow-up in 
an Army Station Hospital make a long 
range evaluation of any series of cases 
impossible, the treatment outlined ■ pro- 
vides an adequate, effective, and safe 
method for the handling of varicose veins. 
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TREATMENT OF BURNS* 


SYMPOSIUM 
Hans May, m.d. 

PHILADELPHIA, PENNSYLVANIA 

T he treatment of burns has undergone from burned areas but due to hemocon- 
significant changes during the past centration. The blood capillaries became 
two decades. Up to 1900, the treat- injured from the heat and became perme- 
ment of burns was, more or less, a local able; this results in a rapid pouring out of 
treatment. Although laboratory studies fluid on the burned surface and into the 
were made and the significance of fluid loss tissues, causing marked general edema of 
and hemoconcentration (Baraduc, Tap- the affected part. The rapid and continued 
peiner) and changes of the morphology of loss of fluid from the blood in cases of burns 
the blood picture (Wertheim, Lesser) were quickly induces a marked concentration 
known, these important facts were, as a of the blood. The condition of the patient 
rule, not followed up therapeuticall}'. It is depends on the amount of the concentra- 
estimated that two-thirds of the patients tion. Underhill considered restoration of 
who were burned died from shock and blood concentration of prime significance, 
infection. In the beginning of our century. His systematic treatment of burns con- 
the general treatment started to receive sisted simpE' in the forcing of fluid by 
more consideration and was under the mouth, rectum, hypodermoclysis or intra- 
influence of the toxic theory. According to venous infusion. Restoration of normal 
the latter, toxic substances are released blood concentration by adequate forcing 
from the burned area, causing shock and of fluid was accompanied by marked 
toxemia (Bardeen, Wilms, Pfeiff'er, Dale evidences of improvement and the develop- 
and associates, Cannon and Ba3diss, Rob- ment of the usual sequels: delirium, uncon- 
ertson and Boyd). The toxic theory lost sciousness, gastrointestinal disturbances, 
importance since Underhill and his associ- albuminuria, hemoglobinuria, of extensive 
ates’ systematic investigation of the role burns were checked. Underhill and his co- 
of fluid loss in burns (1921-1923). Since workers later confirmed the clinical findings 
this time, the treatment of burns has gone by animal experiments. They also were 
through four significant phases. Each able to disprove experimentally any possi- 
phase has added a definite improvement, bility of absorption of toxins from the 
with a lowering of the mortalitj'^ rate and burned area. Underhill’s investigations 
the lessening of suffering of the patient. Avere a remarkable step forward in the 
In 1921, Underhill and his co-Avorkers treatment of burns. For the first time, the 
had the opportunity of treating tAventy-one important fact of fluid loss and hemocon- 
persons seriously burned in a theatre fire centration, although knoAvn before, was 
in Ncav Haven. At the same time, they S3'stematically foIloAved therapeutically, 
made important investigations of fluid loss The next important phase in the treat- 
and blood concentration following burns, ment of burns AA-as the introduction of 
Their investigations led them to the con- tannic acid by Davidson in 1925. No other 
elusion that the clinical picture of toxemia treatment up to that time had reduced 
developing in cases of burns is not due to suffering of the burned patient and loAvered 
absorption of a toxic substance derived the mortalit3'^ as much as the tanning 

* Presented before the Philadelphia Academy of Surgery, October 12 , 1942* 
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Fig. I. A, girl, four years of age with third degree burns treated with triple 
dye. She received 700 cc. of plasma in 445 cc. of 5 per cent glucose and 6 cc. 
of eschatine upon admission and during the ne.vt twenty-four hours. She 
received 250 additional cc. of plasma on the second day. Her hematocrit 
reading was 52 per cent cells on admission and dropped to 48.6 per cent within 
thirty-six hours. Sulfadiazine was administered and five blood transfusions 
given, 1 50 cc. each, within the next three weeks. The eschar started to come 
off three weeks after admission. The patient now received daily saline tub 
baths and sulfallantoin solution and saline dressing. The condition of the 
patient after the eschar came off is pictured in Figure ib. The first skin graft- 
ing operation was performed four weeks after admission (Fig. ic.) Axilla and 
surrounding areas were grafted first. Second operation two weeks later, 
(Fig. ID.) The third and fourth operation two weeks apart from each other 
covered all raw surfaces. The patient was discharged four and one-half 
months after admission. Fig. i e shows condition of patient six months later. 
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surgical lesion bathed in a virulent pus. 
Aldrich believed that the value of tannic 
acid lay in the formation of an eschar over 
a practically sterile burn, and the sealing 
of the burn which prevented fluid loss and 
contamination. In looking for an antiseptic 
substance to combat infection in cases of 
burns, Aldrich and Firor chose gentian- 
violet because of the bactericidal and 
bacteriostatic action of this dye. They also 
found that it not only was a specific against 
gram-positive organisms, but also had 
another beneficial quality: the dye reacted 
with the burned skin superficially to form 
a light, tough, flexible eschar. Furthermore, 
while tannic acid may damage the surviv- 
ing epithelial islands, gentian-violet did not 
do it. The action of gentian-violet, how- 
ever, is weak against the gram-negative 
organisms; therefore, Aldrich went one 
step further in devising a mixture of three 
aniline dyes; crystal-violet, brilliant green, 
and neutral acriflavine, known as triple 
dye, which is specific against the gram- 
positive organisms as well as against the 
gram-negative ones. Thus, Aldrich’s and 
Firor’s work pointed out for the first time 
the serious complications of infection in 
cases of burns. Since that time, various 
other treatments based on the infectious 
theory were devised, particularly since the 
dawn of the sulfonamide era. Sulfonamides 
administered by mouth have become almost 
a routine treatment in cases of burns. 
The local application has been advised by 
Pickrell and others. Pickrell sprays 3 per 
cent sulfadiazine in 8 per cent triethano- 
lamine, which forms graduallv an eschar 
over the- burned area. It takes, however, 
four days with hourly spraying the first 
day, every two hours the second day, 
every three hours the third day, and every 
four hours the fourth day before an exchar 
is formed. Gower treats fresh burns with 
scarlet red bandages and moist sulfanila- 
mide dressings. Cod liver oil as a dressing 
is also highly recommended by Lohr and 
others. Hardin, in reviewing the literature 
on that subject enumerates the following 
advantages: The oil is sterile and bacteri- 


cidal; it is stimulating to granulation and 
epithelization; it accelerates liquefaction of 
the dead tissue; it produces a beneficial 



Fig. IE. For descriptive legend see page 35. 


local and systemic response, and it acts 
also as a protective layer between the 
lesion and the dressing. 

The fourth phase in the treatment of 
burns started with the introduction of 
plasma infusions. It was known before 
Underhill’s and his co-worker’s investiga- 
tions that the fluid which escapes from the 
burned area was not merely water. Tap- 
peiner (1881) pointed out that death from 
burns is due to hemoconcentration from 
loss of plasma and he was one of the first to 
advise the infusion of serous fluids. It was 
not until much later that his advice was 
appreciated, mainl}^ through the investi- 
gations of Underhill and co-workers, Bla- 
lock, Mclver, McClure, Harkins, Elman, 
Scudder, Moon, Lee, Elkinton, Wolff, 
Rhoads, Black and others. Normally, 
fluid is kept from leaking through the 
capillaries by the osmotic pressure of the 
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plasma proteins against the capillary blood colloidal properties. Whole blood trans- 
pressure. If, as m burns, the capillaries fusions are recommended less, since they 
become injured and permeable plasma may increase the cellular constituents of 



Fig. 2 . A, contracture of right axilla from extensive burn. A 
strip of normal skin is visible between arm and chest. To 
correct the contracture, the binding scar is incised along 
the median border of the strip of normal skin; the con- 
tracture is reduced and the large defect resulting from 
reduction is covered with a thick split graft, n, same pa- 
tient six months after operation. 


escapes from the circulation, this results 
in reduction of the osmotic pressure within 
the capillaries. If, in such a state aqueous 
solutions are injected, the plasma proteins 
become diluted to a concentration that 
makes it impossible to hold the fluid given 
intravenously or by other means into the 
blood stream. In other words, in severe 
burns the more aqueous solutions are 
administered, the more fluid is poured out. 
What is needed is the replacement of the 
lost plasma. Weiner, Rowlette and Elman 
were among the first to stress the impor- 
tance of replacing the lost plasma by 
plasma infusions, they also recommended 
the intravenous use of acacia due to its 


the blood that already has a high cell 
concentration. Elkinton, WolfT and Lee 
state that the capillary permeability with 
continued loss of plasma in burns lasts 
from thirty-one to forty hours. During this 
period, excessive hemoconcentration may 
be prevented by small repeated plasma 
transfusions. After the capillaries have 
regained their impermeability to protein, 
the deficit of plasma protein may be cor- 
rected quantitively by a large plasma 
transfusion. The amount of plasma re- 
quired is calculated by a formula based on 
hematocrit values, plasma protein concen- 
tration and body weight. In order to 
decrease capillary permeability, or at 
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least to shorten its duration, the same 
authors recommend intravenous adminis- 
tration of adrenal cortical extracts, which 
have been used in the treatment of trau- 
matic shock by Swingle and co-workers, 
Heuer, Andrus and others. The results 
of this procedure are, howe^'er, question- 
able. Thus, plasma transfusions have be- 
come a life-saving measure in severe cases 
of burns. As to the method of preparation 
of plasma, the work of Thompson, Ravdin, 
Rhoads and Frank; Strumia, Wagner and 
Monaghan; Scudder; Mahoney; Kingsley 
and Howland may be consulted. 

CU\SSlFlCATION OF BURNS 

Thermal burns are usually classified 
according to penetration. 

The first degree burn, combustio ery- 
thematosa, is characterized by an ery- 
thema of the skin from enlargement of the 
dermal vessels due to paralysis of their 
nerves. 

The second degree burn, combustio 
bullosa, is characterized by formation of 
blisters between the epidermis and the 
corium. 

In third degree burns, combustio es- 
charotica, the entire epidermis is destroyed. 
The eschar is hard and insensitive, brown- 
ish or black; the vessels are thrombosed, 
the surrounding parts exhibit burns of 
first and second degree. 

CLINICAL PICTURE 

The clinical picture of a burn depends 
mainly upon the extent of the involved 
area. Minor burns cause only local reac- 
tion: extensive burns, however, cause gen- 
eral reaction which may run through the 
following stages : primary shock, secondary 
shock, acute toxemia, septic toxemia, heal- 
ing or death. 

Shock. Shock, in general, is divided into 
primary and secondary shock. Primary 
shock is the collapse which follows the 
trauma immediately, and is probably due 
to pain and to various other reflexes and 
psychological factors; it is usually not of 



B 

Fig. 3. A, contracture of right axilla and elbow 
joint after third degree burn of right arm, chest, 
abdomen and back. A tube flap was prepared 
for correction of the extensive contracture of 
the elbow joint from the left thoraco-epigastric 
region (the right side was scarred), b, the flap 
was transplanted using the left wrist as a car- 
rier. Contracture of right axilla was corrected 
with “z-operations.” Note length of flap on 
flexor region of elbow joint two years after the 
operation. 
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serious consequence. Secondary or trau- 
matic shock is the circulatory^ collapse 
that follows one hour after the injury and 
is characterized by pallor, cyanosis of lips, 
cheeks, and extremities, cold, moist, sweaty 
skin, rapid, thready pulse, rapid, shallow 
respiration, restlessness, nausea, vomiting, 
falling blood pressure, subnormal tem- 
perature, increased hematocrit and leuco- 
cytosis. In cases of burns, as in any other 
traumatic cases, primary and secondary 
shock may merge imperceptibly into each 
other. 

Toxemia. The well known syndrome of 
to.xemia follows extensive burns within 
the first three or four days, if the patient 
survives the secondary shock. There is no 
agreement as to the nature of toxemia. 
The fact that it can occur or persist after 
the capillaries have regained their imper- 
meability would exclude hemoconcentra- 
tion as the sole cause; absorption of toxic 
substances and infection may also play a 
role. Vomiting is the first evidence of 
beginning toxemia. It is soon followed by 
a typical syndrome which is characterized 
by mental and physical disturbances. The 
patient becomes restless, complains of 
thirst and pain, at times is delirious; he is 
unable to retain food, temperature rises 
and remains high, and the condition soon 
assumes a septic character. Pulse and 
respiration are frequent. The tongue is 
dry; the blood pressure may remain 
normal. The leucocytes are markedly in- 
creased (25,000 and more). The urine is 
scanty and concentrated, albumin and 
acetone may appear. Hemoconcentration 
with a rapid increase in the hematocrit 
readings, although present early, may 
reach its peak at the onset of the toxic 
stage. Blood chlorides and plasma proteins 
are reduced, blood sugar and nitrogen ele- 
vated. This picture of toxemia may last 
from one to two weeks. Then, if the patient 
survives, the patient’s mental and most of 
the physical disturbances clear up. How- 
ever, there may remain an elevated tem- 
perature and pulse, marked leucocj'-tosis, 
and evidence of secondary anemia and 


hypoproteinemia until the greater part of 
the raw surfaces have healed. 

Infection, as already mentioned, is partly 
responsible for the toxemia syndrome. 
But, it may recur at a later date, days or 
weeks after the symptoms of acute toxemia 
have disappeared. The symptoms and 
findings of the septic toxemia (Wilson) 
resemble those of any other surgical sep- 
ticemia. The prognosis is grave; fatal signs 
are apathy and semi-consciousness. Blood 
pressure drops, pulse becomes thready, 
respiration accelerated and shallow, vomit- 
ing, diarrhea, clonicity, coma, collapse, and 
a marked rise in temperature precede the 
fatal issue. 

TREATMENT OF BURNS 

Treatment of Extensive Burns. The 
treatment of extensive burns can be di- 
vided into an immediate and late treat- 
ment. The immediate treatment consists 
of combatting shock, toxemia and infec- 
tion. The late treatment consists of cover- 
ing of the raw surfaces and correction of 
contractures. 

Immediate Treatment. Almost every pa- 
tient with extensive burns e.\-hibits more 
or less evidence of shock, which must be 
treated first before proceeding with any 
local treatment. Everything should be 
done to combat shock and everything 
should be avoided that would increase ft. 
Pain is relieved with an injection of mor- 
phine. The clothes are removed with the 
least disturbance to the patient. The 
burned area is wrapped in sterile sheets. 
The foot of the stretcher or bed is elevated ; 
the patient is wrapped in warm blankets, 
heaters, such as hot water bottles, etc., are 
placed around him. Inhalation of oxygen 
may be of value. While this is being car- 
ried out, the most important measure to 
combat shock is prepared and adminis- 
tered; restoration of blood volume by 
continuous intravenous infusion of plasma 
and 5 per cent dextrose in distilled water. 

If plasma is not available, transfusion of 
whole or eftrated blood may be substituted, 
or gum acacia or dextrose alone. Of drugs 
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to combat shock, only adrenal cortical 
extract, known as Eschatin, (5 to 10 cc. 
injected intravenously every six hours, or 
Percortin, 2 to 4 cc. injected intramuscu- 
larly every four hours) may be of value. 
Even in those cases which do not exhibit 
evidence of severe shock, plasma trans- 
fusions and administration of adrenal 
cortical extracts should be given for the 
purpose of combatting fluid shifting and 
hemoconcentration. Only if there is evi- 
dence that shock is controlled, may local 
treatment be instituted. 

Any burned area must be considered as 
a surface wound and treated as such. 
Rigid asepsis must be carried out. The 
patient is placed on an operating table 
which is covered with a sterile sheet. The 
operating room personnel is prepared as 
for any aseptic operation. After an injec- 
tion of morphin or under light anesthesia 
if necessary the cleansing and debridement 
is done as follows: Oil or grease, if it had 
been used as a first aid treatment, is 
removed with ether or benzene. The entire 
burned area is gently washed with soap 
and water and rinsed with saline solution. 
The area is now draped with sterile sheets, 
all blisters are opened, and the loose, 
necrotic skin is removed. Then the entire 
area is flushed with copious amounts of 
warm normal saline solution and dried, if 
possible, with a hair dryer. The entire 
burned area is treated with the “sealing” 
methods or by open drainage. Since the 
introduction of plasma infusions to com- 
bat fluid loss the “sealing” methods have 
lost popularity. 

Tannic Acid Treatment. Tannic acid 
silver nitrate, as recommended by Bett- 
man, has several advantages as contrasted 
with tannic acid alone. The main advan- 
tage is the fact that coagulation can be 
accomplished in minutes, while hours are 
necessary if tannic acid alone is used. A 
freshly made 5 per cent tannic acid solu- 
tion is applied with cotton swabs to the 
burned area. The surface dries quicklv. 
Following this, a 10 per cent silver nitrate 
solution is applied in the same manner. 


causing immediate coagulation. This pro- 
cedure is repeated until a satisfactory 
eschar is obtained. After twenty-four 
hours, freshly formed blisters are opened 
and treated in the same manner. Tannic 
acid treatment when correctly carried out 
according to rules laid down by Davidson 
himself and such men as Penberthy and 
McClure, who were closely associated with 
him, and Bettman, gives good results. 
Serious arguments have, however, arisen 
recently against its use, of which the de- 
structive nature of the tannic acid against 
surviving epithelial islands (Cannon and 
Cope, Hirschfeld) and the inflexibility of 
the eschar are the most important ones. 

Triple Dye Method. The formula of 
triple dye is cr^^stal violet i per cent, 
brilliant green, 3-^ per cent, neutral acri- 
flavine 34 per cent dissolved in distilled 
water. The triple dye is sprayed over the 
dried, burned surface. The eschar is now 
dried again with a hair dryer, followed by 
another layer of triple dye, which is dried 
again. Usually, by that time, a thin, 
flexible eschar is produced and analgesia 
is obtained. Any blisters developing later 
on are treated in the same way. 

Vaseline Gauze and Compression Dressing 
Method {Brown, Koch, Mason, Allen, 
Siler and Reid, Cope, Cannon). With the 
injured surface cleansed as completely as 
possible it is smoothly covered with a few 
layers of fine meshed gauze impregnated 
with petrolatum. Such gauze is easily 
prepared in strips three inches wide and 
twelve inches long and sterilized in a 
porcelain basin provided with a well fitting 
cover. This dressing does not adhere to 
the raw surface as does a coagulant crust; 
it does not fix tissue and it still permits 
drainage of serum and exudate into the 
dressings outside it. Koch’s instructions 
are: 

“Over the petrolatum gauze is laid a 
half dozen layers of flat, dry, sterile gauze, 
over this a mass of gauze fluff and over the 
fluff, mechanic’s waste or sea sponges so 
as to provide under the retaining bandage 
a resilient covering that produces an even 
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pressure over the injured extremity or 
the burned surface but does not cause 
constriction. 

“The dressing and compression sponges 
are held in place preferably with an elastic 
bandage such as stockinet. This is partic- 
ularly advantageous if the burn involves 
the trunk.” 

Burned limbs are immobilized with 
splints. This primary dressing is changed 
after twelve to fifteen days and then at 
regular intervals of twentv-four or fortv- 
eight hours with removal of any adherent 
tissue that can be cut away without causing 
pain or bleeding. This treatment pursues 
the same purpose as the tanning principle: 
covering a large, open wound which has 
been changed from a contaminated to a 
clean wound with an occlusive dressing to 
check the danger of infection; secondly, 
checking consistent loss of serum from the 
burned area and into the tissue by pressure 
dressings. 

The advantage of this treatment as con- 
trasted with the tanning principle lies in 
its quicker and simpler application, open 
drainage and quicker preparation of the 
area for skin grafting. 

After the application of the local treat- 
ment, the patient is placed under a thermo- 
regulated heat cradle; the intravenous 
infusion is kept running at a speed of about 
40 to 60 drops per minute. Hemoconcen- 
tration and plasma protein levels are 
determined every six hours. The amount 
of plasma administered intravenousl}^ de- 
pends upon the degree of the hemoconcen- 
tration. The desired amount is calculated 
according to formulas, such as recom- 
mended by Lee and his co-workers, 
(Wolff, Elkinton, Rhoads), who based the 
treatment of burn shock upon a quantita- 
tive basis. This formula takes the body 
weight, the plasma protein level and the 
hematocrit level into account. A simple but 
not as accurate method of calculating 
plasma dosage in burns was devised by 
Harkins: Give 100 cc. of plasma for every 
point the hematocrit is- above the normal 
of 45. This fonnula does not take the exist- 


ing plasma protein level into account. 
Plasma is administered until the hemato- 
crit value remains around 50 per cent cells 
and the plasma protein level around 6 Gm. 
per cent. When laboratory facilities are 
not available, the amount of plasma to be 
given is calculated according to the extent 
of the burned body surface (Harkins). 
According to Berkow’s evaluation of sur- 
face area of the body, the percentage of 
the burned area is estimated — head-neck 
6 per cent, upper extremities 18 per cent, 
trunk 38 per cent, lower extremities 58 per 
cent — and 50 cc. of plasma should be given 
for every per cent of the body surface 
affected by a deep burn. The formula 
roughly estimates the entire amount of 
plasma that will be necessary; one-third 
of this amount should be administered dur- 
ing the first two hours; one-third the next 
four hours, and one-third the next six 
hours. 

Sulfanilamide orally or intravenously 
administered is strongly recommended; the 
oral administration may be impossible due 
to vomiting. 

Further treatment consists of improving 
the patient’s general condition and if the 
tanning principle has been used careful 
watching of the eschar for any evidence of 
infection. If tannic acid is used, it may 
be difficult to locate the infected area. 
Drilling of the eschar in various places may 
be necessary. If the infected area is found, 
the eschar must be dissected away. If triple 
dye is used, the eschar becomes soft and 
moist over the infected area and can easily 
be removed with scissors. 

If no infection intervenes, the eschar is 
allowed to stay until it conies off by itself. 
In second degree burns, the coagulum peels 
off in several weeks, leaving an epitheli- 
alized red, dry, skin surface beneath. This 
process may be speeded up b}' application 
of compresses soaked in hj^pertonic saline 
solutions. Hypotonic saline solutions are 
not recommended, since the}^ maj- lead to 
absorption of autolytic material and toxic 
symptoms. In third degree burns, the 
coagulum peels off in some places, leaving 
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a granulating surface behind, and re- 
mains in other places. The remaining 
eschar is covered with h^'^pertonic solution. 
Daily baths in hypertonic solution are 
recommended. If the open drainage princi- 
ple is used, the sloughing areas are debrided 
on changing each dressing. 

Late Treatment. Whenever indicated, 
skin grafting should be done as soon as 
possible. If a granulating surface is left — 
as in every third degree burn — it should be 
skin grafted. The quicker epithelialization 
is brought about, the less will be the degree 
of contracture. Brown and McDowell, in 
a recent monograph, give an excellent 
description of the healing process of the 
burned surface. However, it must be re- 
membered that skin grafts will take only 
on pinkish, flat, healthy looking granula- 
tions. If the granulating area is chronically 
infected and the granulations are sluggish, 
hypertrophic, and gray, the healing process 
should be stimulated by general and local 
measures before skin grafting can be 
successful. Frequent blood transfusions 
until the hemoglobin is well above 55 per 
cent, administration of vitamins and iron 
in a high caloric diet are paramount. Daily 
saline baths, exposure to sunlight or ultra- 
violet rays stimulate not only the local 
but also the general condition. The granu- 
lating area may be treated with local 
application of sulfonamide drugs (not more 
than 15 Gm. daily), together with wet 
dressings such as hypertonic saline solu- 
tions, Dakin’s solution, or sulfallantoln, 
(Koerber and associates and others). I 
found the latter solution particularly 
valuable in hastening liquefaction of dead 
tissue and stimulating the growth of 
healthy granulations. Or ointments may 
be used such as cod liver oil ointments, 
scarlet red, etc. Application of zinc peroxide 
has been recommended for those granula- 
tions which tend to bleed (Altemeier and 
Carter). Most important is the application 
of a pressure dressing to counteract edema 
and to prevent the granulations from 
becoming edematous. If, in spite of all 
measurements, the granulations remain 


edematous and boggy, skin grafting should 
be started nevertheless. The host area 
should be sprinkled -with sulfanilamide, 
%vhich does not interfere with the “take” 
of the graft (Converse). If, in spite of these 
precautions the grafts do not take, thin 
split grafts about the size of a thumbnail — 
so-called “island grafts” — should be used, 
or seed grafting ma}' be attempted. How'- 
ever, if granulations are pinkish and 
healthy, the transplantation of a large, 
thick, split graft is the preferred type. 
Those regions which tend to contract, such 
as the flexor surfaces of the extremities or 
the junctions of limbs and trunk should be 
covered first. A several-stage procedure 
may be necessary; the same donor areas 
may be used several times. As many as 
four times, grafts have been taken from 
the same area. If contractures have already 
developed, thej’ should be corrected as 
soon as possible (MajO- 

Treatment of Extensive Burns of Face, 
Hands, Feet, Perineum andGenitalia. These 
areas deserve special consideration. No 
coagulant should be used for burns in these 
regions; a coagulant on the fact, particu- 
larl3^ around the e^'es and mouth, is uncom- 
fortable for the patient; at hands and feet 
it maj’^ constrict circulation, and at the 
perineum and genitalia, it harbors infec- 
tion. After thorough debridement, the 
burned surfaces are covered with an oint- 
ment such as sulfanilamide ointment in 
combination wdth cod liver oil or Foille, 
which due to its analgesic effects is rec- 
ommendable, (Hamilton, C. B. Owings, 
Personal Communication) or boric oint- 
ment. The face is then covered with fine 
meshed .gauze. Deep burns of the eye- 
lids tend to contract the ej^elids and to 
evert them, causing an ectropion; sutur- 
ing the e3"elids together ma3' counteract 
contraction. 

The fingers and toes are best treated 
individuals to prevent adhesions. Each 
finger is wrapped in fine meshed gauze in 
which the ointment is incorporated. The 
entire hand is then wrapped in surgical 
gauze; the hand, including the arm, is 
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placed on a padded splint and immobilized; 
the splint is kept elevated. The dressings 
are changed ever}^ two days. They are 
soaked off in saline baths. In third degree 
burns, earl}' skin grafting is necessary. 

Perineum and genitalia may be treated 
with ointment and covered with mesh 
gauze. The vulva, however, and anal 
regions are best treated with gauze soaked 
in antiseptic solution such as merthiolate 
and others. Frequent changings are neces- 
sary to prevent infection and avoid ad- 
herence of the gauze to the burned area. 

Treatment of Minor Burns. Minor burns 
may be called burns of less than 5 to lo per 
cent body surface. In most instances, they 
can be treated ambulatory, unless the 
location of the burned area is such as to 
require hospitalization. They usually do 
not require any general treatment, but the 
relief of pain by administration of a seda- 
tive. In first degree burns, application of 
antiseptic and analgesic ointments, such as 
Foille, or butesine picrate is recommended. 
The latter is an e.xcellent analgesic, but 
should be used with caution, i.e., not 
repeatedly, since it may cause toxic symp- 
toms. Second and third degree burns 
require debridement and the application 
either of an antiseptic analgesic ointment, 
or application of a coagulant. If the latter 
is used, triple dye is preferred for the flexi- 
ble properties of its eschar. The burned 
area should be protected with sterile 
dressings; application of splints may be 
necessary; ultimate treatment does not 
differ from that of extensive burns. 
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S epsis signifies that bacteria enter 
the blood stream, form a focus in the 
body and give rise to local and 
systemic S3m-iptoms (Schottmueller). For 
the successful treatment of sepsis the 
location of the primarj* focus is of the 
utmost importance. In this communication 
the skin as a primarj’^ focus of sj'stemic 
infection will be discussed. 

Since the advent of sulfachemotherap^s 
the mortalit}’^ in cases of sepsis has been 
immensely' reduced. Chemotherap}^ how- 
ever, does not eliminate the necessit}"^ of 
locating the primar}* focus because in 
man}" instances the removal of the primary" 
focus is actuall}" life-saving and necessi- 
tates a minimum of chemotherapeutic 
application. In other instances the eradi- 
cation of the primar}" focus prevents the 
establishment of a secondary" focus which 
either immediate!}" or remotely, may cause 
serious sequellae. 

In order that the skin may serve as a 
portal of entry, there must be an inter- 
ruption in its continuity. The skin, particu- 
larly the e.xposed parts, is subject to 
injury, which frequently occurs among 
workers who handle sharp tools in such 
occupations as meat-cutting, skinning, 
stone-cutting. Ordinary skin conditions 
such as acne vulgaris, dermatophytosis or 
impetigo, may occasionally harbor virulent 
bacteria, which in turn may enter the 
blood stream and cause sepsis. 

It is rather remarkable that a small 
furuncle or carbuncle may completely 
heal and leave in its trail bacteria in some 
distant tissue of the body, which later 
may constitute a secondary focus of 
infection. 

One may wonder why the skin is not 
the cause of general sepsis more frequently. 


The outstanding reason is the strong 
specific tissue immunity of the skin. This 
has been demonstrated by innumerable 
experiments. Clinical appreciation of this 
fact is substantiated by the following 
observations. Most infectious and con- 
tagious diseases characterized by exan- 
thema endow the afflicted individual 
with permanent immunity. Thus, in scarlet 
fever, measles, small pox, typhoid and 
typhus, there is no recurrence after recov- 
ery. On the other hand, in infectious or 
contagious diseases without skin manifesta- 
tions, such as diphtheria or pneumonia, 
recurrences are not rare. Cases of syphilis 
without exanthema of the skin in the 
secondary stage are more likely to develop 
tertiary cerebrospinal or vascular involve- 
ment, which explains the unawareness of 
a primary syphilitic infection in many 
patients who present themselves with 
cerebrospinal or vascular lues. The physi- 
cian usually states that the patient denied 
lues. The patient is actually ignorant of 
the fact that he had a primary infection 
because he failed to show any skin mani- 
festations which might have caused him 
to seek treatment, and thereby prevent 
the hazardous tertiary incurable lesions. 
Further evidence of the importance of the 
skin in serving as a protective mechanism 
against infection, are the local Schwartz- 
mann phenomenon, and the fact that both 
sensitization and desensitization of disease 
are exercised through the medium of the 
skin. 

However, local tissue immunity may at 
times be unable to resist the extraordinary 
virulence of the invading organism, so 
that a small interruption of continuity of 
the skin may be followed by serious 
systemic infection almost immediately. 
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There are two groups of bacteria which 
cause systemic infection. The septicemia 
group is caused most often by staphy- 
lococci, less often by streptococci, and 
occasionally by the gas gangrene group of 
organisms. The toxin producing organisms 
are represented mainly bj"^ Clostridium 
tetanus and occasionally Bacillus anthrax. 

STAPHYLOCOCCIC SEPSIS 

Staphylococcic sepsis, according to clini- 
cal manifestations, may be divided into 
five groups: 

1. Slight or No Visible Injurxi- oj Skin 
with Fulminating Fatal Sepsis. A Reactive 
Type. The patient has severe chills, 
hj^perpyrexia, and even delirium, verj' 
frequentl3' positive blood culture of Staph- 
jdococcus aureus hemoljTicus. Most often 
leucopenia and a marked shift to the left 
is present. Not infrequently^ immature 
white cells and large numbers of my'elo- 
cy'^tes are found in such abundance as to 
make it impossible to differentiate it from 
aleukemic leukemia, except by a study’ 
of the bone marrow. The tongue is dry’ 
and parched. Death often follows in 
forty’-eight hours. The phy’sical examina- 
tion is almost entirely negative. Post- 
mortem examination shows cloudy swelling 
of the liver, heart and kidney’s, and most 
of the capillaries are filled with thrombi. 
This form of sepsis has been termed 
cryptogenetic because the focus of infec- 
tion cannot be located. It is due to the 
fact that there was complete lack of 
immunity. 

2. Demonstrable Local Lesion, Removal 
of Local Lesion Preventing Fatal Sepsis. 
This can best be illustrated by’ the follow- 
ing case: 

A girl of nineteen suddenly developed chills 
and very’ high temperature (in the era preceding 
the use of sulfa drugs). On examination, the 
only evidence of infection was a slight dis- 
coloration of the little finger. Roentgen 
examination of the phalanges was negative. 
However, because of the local infection and 
violence of sy’stemic symptoms, amputation 
of the terminal phalanx was deemed essential. 


At operation an infected thrombus was found 
in the vein which was ligated. Postoperativelj’, 
for one or two hours, the patient had chills 
and marked elevation of temperature. For two 
days, blood cultures showed a number of 
colonies of Staphylococcus aureus hemolyticus. 
On the third day’, the temperature subsided, 
and within four or five days after operation 
the patient recovered. 

Certain areas of the skin, namely’, neck, 
lips, nose and eyelids, when infected give 
rise to sepsis more often than other parts 
of the body’. This is due to the fact that 
in these regions more direct communica- 
tions with the veins exist such as the 
maxillary veins, the occipital and ophthal- 
mic veins and the cavernous sinuses. When 
an infected thrombus lodges in one of 
these veins, severe systemic sy’mptoms will 
result, frequently with fatal termination. 
However, in this era of effective chemo- 
therapy’ with sulfa drugs or with the 
promising penicillin and gramacidin, those 
lesions inaccessible to surgical interven- 
tion may be remedied. 

3. Local Focus of Skin with Minimal 
Local Symptoms Causing Invasion of Lungs. 
Staphy’Iococcus aureus septicemia, may 
manifest itself as a systemic infection 
with multiple metastatic purulent foci, al- 
though the primary’ focus is not discernible. 

Such a case was that of a phy’sician, age 
forty-five y’ears, who complained of pain in the 
throat, with high temperature but no throat 
exudate. On the second day’ he developed 
diffuse abdominal pain. Phy’sical examination 
revealed marked tenderness over McBurney’s 
point, but no rigidity’ or rebound tenderness. 
The leucocy’te count was high, with 85 per 
cent poly’morphonuclears. It was suspected 
that the patient had an acute appendicitis, 
and he was removed to the hospital. However, 
operation was delay’ed because of the absence 
of rigidity’ and muscle spasm, and the high 
temperature. After twelve hours there were 
definite signs of pneumonia over the right base. 
Blood culture showed, within twenty’-four 
hours, a large number of colonies of Staphy'Io- 
coccus aureus hemolyticus. The diagnosis was 
evidently’ staphylococcemia with a metastatic 
focus in the lungs, and was later confirmed by 
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the expectoration of large quantities of pus 
containing Staphylococcus aureus, and bj’’ 
the presence in the chest of encapsulated areas 
of cloudj' effusion. The aspirated fluid likewise 
contained Staphylococcus aureus. The entire 
course of the disease, which was three months, 
was characterized by continuous high tempera- 
ture and severe thoracic pain. Improvement 
was gradual and eventual recovery complete. 
Treatment was symptomatic, aspiration of the 
purulent fluid and numerous blood transfusions, 
since sulfachemotherapy was not yet known. 
It was subsequently disclosed that several 
weeks before the acute illness, he had an infec- 
tion of the toe with moderate Ijmiphangitis 
of the leg and swollen glands in the groin. 

4. Secondan,'' Invasion of Endocardium. 
Secondary invasion of the endocardium 
is one of the most serious complications of 
staphylococcic infection of the skin. If the 
septic endocarditis is acute, fatal termina- 
tion occurs within five days, at most 
within two weeks. In cases in which the 
staphylococcic endocarditis is subacute, 
the condition is likewise fatal, but the 
patient may linger for eight to ten months 
before succumbing. In all cases of subacute 
endocarditis there must have been a 
previouslj^ diseased valve. 

An illustrative case is that of a jmung man 
in the midtwenties, who had a chronic rheu- 
matic valvular lesion and diffuse eczema of the 
skin. When admitted to Beth Isreal Hospital, 
he had moderate elevation of temperature, 
slight anemia, no enlargement of the spleen 
and no petechiae. Because of the skin lesions 
subacute bacterial endocarditis was suspected. 
After several blood cultures, a few colonies of 
Staphylococcus albus were recovered, — a find- 
ing thought to be due to contamination. With 
the administration of sulfathiazole because 
of persistently elevated temperature, the blood 
culture became negative. Three weeks later, 
when the temperature was normal and the 
blood cultures had been continuously negative, 
the patient was about to be discharged from 
the hospital under the impression that the 
sulfathiazole had had a curative effect, or that 
the staphylococcus had actually been a 
contaminant. Two days prior to the supposed 
date of discharge, blood culture was again 
repeated, and a large number of Staphylococcus 


aureus hemolj'ticus colonies were recovered. 
Despite the continued use of sulfathiazole the 
patient developed multiple petechiae, embolic 
manifestations of the spleen, and succumbed 
two months later. Autopsy was not obtained. 

Another example of metastatic foci arising 
from a non-discernible primary focus, is that 
of a physician, aged thirty-eight years, who 
developed chills, high temperature and vague 
abdominal pains, cough without expectoration, 
and phj’^sical signs of bronchopneumonia. 
Staphylococcus aureus hemolyticus was found 
on blood culture. At the end of four weeks he 
developed staphylococcic endocarditis, and 
succumbed a few days later. Postmortem 
examination showed multiple abscesses of the 
lungs, kidney, brain and heart, with ulceration 
of the mitral valve. The primary focus could 
not be determined. 

In most cases of this tj'^pe it is reasonable 
to assume that some minor skin infection, 
such as dermatoph^^tosis, can be the 
initial lesion responsible for the virulent 
infection. We have encountered one case 
with the primary focus of infection in the 
external meatus of the ear, and another 
in the peri-anal region. 

5. Sepsis from a Reactivated Dormant 
Focus. The bacteria enter the blood 
stream from the primary focus in the skin 
and are deposited in some distant part 
of the body where they may give rise to 
infection, constituting a secondarj'- focus. 
The most common examples are staphylo- 
coccic carbuncle of the kidney, and para- or 
perinephritic suppuration occurring weeks 
or months after a minor staphylococcic 
infection of the skin. The staphylococcus 
has a specific predilection for the cortex 
of the kidne}'^; the more severe the septic 
infection, the greater the renal damage. 
Hence multiple miliary abscesses of the 
kidney are usually found which are the 
immediate responsible factors for fatal 
termination. If the staphylococcic infection 
of the skin is mild in its local expression, 
onlj*- superficial lesions of the kidney ma}'- 
result, constituting a locus minoris resis- 
tancia ready to flare up when th,e individ- 
ual is debilitated. It should be emphasized 
that whenever a patient develops chills 
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and elevation of temperature plus moder- 
ate anemia, vague abdominal symptoms 
and tenderness over a loin, even to a 
slight degree, thought should be given to 
the possibility of a carbuncle of the kldnej^ 
resulting from a hematogenous Infection 
where the primary source has been a minor 
skin lesion. X-ray examination may aid 
in the differential diagnosis. Through the 
independent studies of the late Edwin 
Beer,^ and of Lipsett,^ flat films of the 
abdomen with special attention to the 
region of the kidney may give significant 
early information. Both authors found in 
peri- and paranephritic infection, oblitera- 
tion of the psoas muscle and scoliosis 
of the spine with the concavity toward the 
affected side. However, \ye have encoun- 
tered two cases in whom these x-ray signs 
were conspicuously absent, causing undue 
delay in surgical intervention. Such ex- 
periences must be borne in mind. In peri- 
or paranephritic infection and carbuncle 
of the kidney, the blood culture is almost 
invariably negative. 

There is a group of cases occurring 
in children or young adults in which 
the staphylococcus has gained entrance 
through the skin and the organism de- 
posited in the bones. The bacteria have 
remained dormant until trauma, even of 
a minor degree, serves as an exciting cause 
in producing osteomyelitis. Such patients 
may have an onset with severe systemic 
s3'mptoms, chills, high fever, delirium, and 
local signs of tenderness only on deep 
pressure. At this time .v-rays are entirely 
negative. Within twenty-four hours, the 
local swelling increases markedly and the 
pain becomes excruciating in character. 

Because we are fortunate to have the 
use of sulfa drugs, active chemotherapy 
should be instituted even before local signs 
make the diagnosis obvious. 

In these cases, blood cultures are in- 
variabl}' positive. Of great clinical impor- 
tance is the presence of staphylococcic 
cer\-ical osteom3'elitis of one or more 
vertebrae from the third cervical, down. 
A minor exciting cause maj" activate the 


dormant bacteria and give rise to S3TOp- 
toms. The onset is sudden, with high 
temperature, chills, severe occipital head- 
aches radiating down the spine. There is 
marked local tenderness over the cervical 
vertebrae. This condition is erroneously 
diagnosed as meningitis. However, lumbar 
puncture is always negative. X-ray exam- 
ination does not as a rule reveal the lesion. 
But if the clinical picture is borne in mind 
earlj”^ surgical intervention is the only 
means of saving life. A delaj^ of a few days 
will result in fatal perimeningeal abscess, 
or invasion of the cervical cord, with 
resulting bulbar death. 

STREPTOCOCCIC INFECTIONS 

Streptococcic infection originating in 
the skin is rare. It is usually secondary' to 
a primary focus in a mucous membrane, 
or in a viscus. However, in cases of strepto- 
coccic infection originating in an inter- 
ruption in the continuity of the skin, the 
local reaction is sufficientlj' violent to 
cause severe local infection and suppura- 
tion, so that systemic invasion can be 
checked by proper treatment. 

Several years ago we saw a case at the Beth 
Israel Hospital, of a twenty-seven year old 
woman who was admitted with evidence of 
septicemia. Streptococcus hemolyticus having 
been recovered in the blood culture. The 
primary focus was an infection around the 
umbilicus. The patient was not mentally fit 
to give a history of the origin of the infection, 
but it is most likely that the streptococci 
entered the blood stream through this primarj' 
infection. Postmortem showed streptococcic 
endocarditis and miliarj’^ abscesses of the heart 
and kidneys. 

Streptococcic skin infections can give 
rise to rapidly progressive septicemia from 
an infected hair follicle of the skin. Also, 
streptococcic furuncles or carbuncles es- 
pecially on the neck, maj' be a primarj' 
focus for septicemia. A common source of 
streptococcic sepsis through the skin is 
seen after punctured wounds acquired 
during surgical operations b3' the surgeon, 
and b3' the pathologist w'hen performing 
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an autopsy. Such infections may give 
rise to severe local reaction, and some- 
times to multiple abscesses of the kidney, 
myocardium and septic endocarditis. In 
streptococcic skin infections it is not 
uncommon for multiple metastatic ab- 
scesses to occur in the muscles of the 
abdomen, gluteal muscles or gastroc- 
nemius. In contradistinction to staphylo- 
coccic sepsis, lung abscesses are extremely 
rare in streptococcic sepsis. 

Treatment. With the advent of the 
present chemotherapy, the prognosis in 
the non-fulminating cases of sepsis has 
become very much better. It may be 
roughly stated that both in staphylococcic 
and streptococcic sepsis, the mortality has 
dropped from 65 to 100 per cent, to be- 
tween 8 and 10 per cent. 

There must be early and vigorous ad- 
ministration of the sulfa drugs. The initial 
dose, if the patient does not vomit, should 
be 2 to 3 Gm. orally and the same dose 
to be repeated in four hours. This should 
be followed by i Gm. every four hours, 
daily, until four days after the symptoms 
have abated. The usual precautions should 
be taken of examination of the blood and 
the urine. Crystal formation in the kidneys 
can be minimized by the intake of alkalies 
and large draughts of water. 

Most observers have found that sulfa- 
thiazole acts best bacteriostatically on 
the staphylococcus, whereas sulfapyridine, 
sulfanilimide and sulfadiazine act best 
on the streptococci. If the patient does 
not respond sufficiently to the particular 
sulfa drug that is being given within a 
period of twenty-four hours, the drug 
should be replaced by one of the other 
sulfa preparations. 

Sometimes, where we desire a fast high 
blood concentration, or if there is vomiting, 
intravenous administration of the sodium 
salts of sulfathiazole or sulfadiazine should 
be given. 

Despite the efficacy of sulfa therapy, a 
suppurating focus, if accessible, must be 
surgically eradicated. 

In severe cases it is necessary^to main- 


tain the fluid and electrolytic balance by 
intravenous administration of saline and 
glucose. Blood transfusions should be 
given when indicated. 

Sera, vaccines, toxoids and bacter- 
iophage, which at best were of very doubt- 
ful value, are at present in the background 
since the use of sulfa drugs. 

Particularly for staphylococcic sepsis, 
penicillin promises to be a useful drug. 

TETANUS 

Because of the war, this disease must be 
discussed in greater detail. Tetanus is 
caused by a spore-forming anaerobic organ- 
ism introduced into traumatized skin. It 
has been experimentally demonstrated 
that tetanus spores injected in tissues 
under aseptic conditions do not grow. 
Recent experiences in the present conflict 
have shown slight wounds, that were 
directly covered with gray wool for padding 
purposes, in some instances became in- 
fected with tetanus. Other sources of 
infection have been contaminated catgut 
and intramuscular injections. As is well 
known, tetanus organisms are present in 
the soil, and a common inhabitant of the 
intestines of domestic animals, particularly 
horses. 

One of the most commonly accepted 
theories today is that tetanus toxin is fixed 
by the central nervous system tissues. This 
fixed toxin then becomes altered, and the 
altered toxin causes death by respiratory 
paralysis. It is, therefore, necessary to 
institute treatment before a lethal dose 
of the toxin becomes fixed by the tissues 
of the central nervous system. From this 
it follows that with the detection of the 
earliest possible sign of the disease, treat- 
ment must be vigorously instituted. 

The most common early symptom is 
trismus with pain in the angle of the jaw 
and muscles of the neck. This progresses to 
the familiar facial expression known as 
risus sardonicus. Within twenty-four hours 
in the severe cases, and in the milder cases 
between forty-eight hours and four to five 
days, reflex spasms set in. This consists of 
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a sudden spasm of the jaws and trunk, into 
tonic contraction. The back and chest be- 
come arched (opisthotonus), or the trunk 
may be bent forward (emprosthotonus), or 
laterally (pleurosthotonus). The patient 
may die in one of these reflex spasms due 
to respiratory failure. In severe cases, 
death usually occurs within five days. 
Survival beyond this is in favor of recovery. 
Those who recover are rarely left with 
sequelae. 

Treatment. When the diagnosis has 
been established, 50,000 units of anti- 
tetanic serum should be immediately’^ 
injected intravenously. It is Firor’s^ con- 
tention that this amount can adequately 
counteract any sublethal dose of tetanus 
toxin. If a lethal dose is present, any treat- 
ment is useless. Since the sj’mptoms in a 
patient can be just as severe with a sub- 
lethal as well as a lethal dose, it is not 
justifiable to withhold prompt and ade- 
quate treatment. 

At the time of the intravenous injection, 
the area about the infection • should be 
injected with 10,000 units of antitetanic 
serum, in preparation for wide excision of 
the wound. One should wait an hour before 
operative treatment, so that the area 
around the wound is sufficiently saturated 
to neutralize the toxins in the operative 
area. 

Fifteen thousand to 20,000 units of 
serum can be given intrathecally or intra- 
cisternally. This route has been objected to 
recently because of experimental observa- 
tions. It has been shown that the introduc- 
tion of serum Into these areas does not 
directly neutralize the toxins In the tissues 
of the central nervous system. The only 
route to these tissues Is through the 
choroid plexus which can be reached only 
through the blood stream. The more direct 
route, therefore, would be the introduction 
of antitetanic serum intravenously. In 
addition, the intrathecal or intracisternal 
administration of serum may’ cause ser- 
ous meningitis that may aggravate the 
sy’mptoms. 

For the control of reflex spasms 5 Gm. 


of chloral hydrate per rectum may be 
used. Paraldyhyde 10 cc. to 40 cc. every 
three hours may be tried. Avertin has been 
found efficacious in dosage of 60 to 80 mg. 
per kilo of body’ weight. This controls the 
spasms for about six hours. It may be 
repeated a great many’ times, if necessary, 
with safety’. 

Since the introduction of prophylactic 
immunization, the disease has become 
quite rare. Passive immunization has re- 
sulted in a more prolonged period of 
incubation, a greater number of cases 
showing only’ local tetanus, and a marked 
reduction in mortality’. Passive immuniza- 
tion is effected by’ giving an intramuscular 
dose of 3,000 units. This can be repeated in 
ten day’s. 

At the present time, active immuniza- 
tion is practised. Three doses of alum 
precipitated toxoid may be used. The 
initial dose is i cc. subcutaneously. A 
similar amount is given one to three 
months later and a third similar dose one 
to three months after the second dose. 
Different time intervals are being tried 
out by’ the armed forces. Recent repor^ 
of active immunization against tetanus in 
this war show excellent results. 

GAS GANGRENE 

This condition is caused by’ gas pro- 
ducing organisms in wounded tissues, 
particularly muscles. The most common 
offending organism is the Clostridium 
welchii, with Clostridium septique and 
oedmatiens next in order of frequency’. 

It is true that the gas gangrene producing 
organisms are inhabitants of the soil, and 
that contaminated soil was the direct 
source of infection in these cases. However, 
recent observations, both clinical and ex- 
perimental, have demonstrated that the 
infection is carried into the wound by’ the 
wounded wearing woolen clothing. All 
domestic animals harbor anaerobic organ- 
isms, but the sheep is the most important 
source of infection because its wool is used 
for clothing. Maes^ did the following 
experiments to substantiate wool as the 
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source of anaerobic infection. He took 
twelve samples of wool, cotton and silk, 
dry-cleaned and pressed half of each 
sample. Cultures were then taken from the 
cleaned and unprepared portions of the 
samples. In eleven out of twelve pieces of 
wool, anaerobic organisms were found. 
None were found in the silk or the cotton 
samples. 

Analyses of war experiences have shown 
that in World War i, most of the cases 
occurred during cold weather when woolen 
clothing was worn. In the recent Spanish 
Civil War where one of us (I. B.) had 
occasion to see and treat a large number of 
wounds, extremely few cases of gas gan- 
grene were encountered. In China, in the 
Yangtze valley, Avhere the soil is as richly 
manured as any land in the world, gas 
gangrene was uncommon. The same experi- 
ences were noted in Ethiopia. The common 
factor in the three countries mentioned 
above was the warm climate so that cotton 
clothing was worn. 

There has been a report^ of seven cases 
of gas gangrene on board a ship where soil 
could be excluded as a factor. 

The predisposing factors are ragged 
penetrating wounds that severely damage 
muscle tissues, hematoma, or injuries to 
the vascular supply to the tissues. The 
buttocks, because they are easily con- 
taminated by feces, and the lower extremi- 
ties are the most common sites of gas 
gangrene. The upper parts of the body are 
uncommonly involved. Gunshot wounds 
of the retroperitoneal spaces that have 
traversed the rectum or colon are partic- 
ularly prone to gas gangrene infection. 

Symptomatology. In view of the fact 
that the gas bacillus causes hemolysis in 
vivo, the rapidly developing hemolytic 
anemia is explained and the peculiar 
discoloration of the skin, both locally 
and generally. The skin has a dirty-brown, 
yellow color, described as khaki colored, 
or it may even be blue tinged. The urine 
shows the characteristic color of methhemo- 
globinuria. The bacilli are sometimes re- 
covered in the urine. Despite the fact that 


the organisms traverse the kidnej^s, there 
is slight or no damage to the kidneys 
except for an occasional pyelitis. Schott- 
mueller and Bingold,® reporting on a large 
series of cases, found only two instances of 
diffuse nephritis resulting from gas bacillus 
infection. 

There is only a moderate temperature 
rise and chills are rare. The pulse rate is 
increased out of proportion to the tempera- 
ture. Exhaustion is marked. 

Locally there is an increase of pain in 
the wound. In the earl)-^ stages, slight 
edema around the wound is present, and 
paleness rather than redness is the charac- 
teristic appearance. Crepitus may be 
present but this may be a misleading sign. 
The discharge from the wound ma^'^ be very 
profuse and of mousy or musty odor. It is 
watery or rust colored. With marked 
progress of the disease in the muscle, the 
discharge has the characteristic rotten- 
meat odor. Y-ray examination of the 
involved area may aid in the diagnosis, 
showing the presence of air. 

Bacteriologic examination of the wound 
shows the presence of organisms and these 
should be typed to determine the exact 
organism present in order to use the 
specific serum if possible. 

Treatment. Treatment consists of sur- 
gery, administration of antigas-gangrene 
serum and chemotherapy. Wounds should 
be opened widely, incisions being made 
parallel to the long axis of the limb. The 
deep fascia is cut transversely. All involved 
muscle must be excised until normal bleed- 
ing muscle tissue is reached. The process 
must be truly a debridement if good results 
are to be expected. In the fulminating 
type of cases, only an amputation may 
save the patient. 

Despite the controversy as to the effica- 
ciousness of serum therapy, one of us 
(I. B.) has seen excellent results with 
serum therapy. Therap}’^ should be ade- 
quate; 8 o to 100 cc. of polyvalent serum 
in 1,000 cc. of saline should be given b}'^ 
the drip method. If the type of organism is 
known, monovalent serum is given. The 
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dose can be repeated. In an established 
case 400 cc. of the serum can be given 
within the first four or five days. 

Of the sulfa drugs, suifathiazole is the 
choice. Its action is best when placed 
into the wound at the time of operation. 
Experimentally, the use of concomitant 
oral administration docs not seem to 
enhance the efficacy of the drug. 

There have been some excellent reports 
of .v-ray therapy for the treatment of gas 
gangrene. Since there arc some differences 
of opinion, it would be better to await the 
results of more extensive use of this type of 
therapy. 

ANTHRAX 

This condition is caused by the Bacillus 
anthracis, and is transmitted from her- 
bivorous animals to man, chiefly by goats, 
sheep, hogs and cattle. It, therefore, occurs 
chiefly in individuals whose occupations 
bring them in contact with these animals, 
such as stable workers, butchers, furriers 
and tanners. There have been numerous 
cases reported from infection through con- 
taminated shaving brushes. 

There are three portals of entry in the 
human being: The gastrointestinal tract 
is one portal of entry, but this is quite rare. 
The respiratory tract is another uncommon 
mode of entry. The broken skin is by far 
the most usual route of infection, and the 
exposed parts of the bodj' such as the 
face, neck, hands and forearms are most 
frequently affected. The skin wound may 
be so slight as to escape detection. 

The incubation period varies from 
twelve hours to five days, with an average 
of about two to three days. The first sign 
is that of a flea-bite like lesion which soon 
becomes papular and is brownish in color. 
This is surrounded by an area of erythema. 
Marginal vesicles appear about the lesion 
and the area is surrounded by a non-pitting 
edema. The brown center becomes black 
and hard, extending to the dried crusted 
vesicles and into the depth. The vesicles 
at first discharge a clear, gelatinous-iike 
fluid which contains the anthrax bacilli. 


The discharge then becomes serosan- 
guincous in appearance. The lesion is not 
painful, in contradistinction to carbuncles 
caused by the pyogenic organisms. Itching 
is a characteristic sign. The regional glands 
are involved in the majority of cases. They 
are painful and tender. 

Systemic symptoms develop early, con- 
sisting of fever, fatigue and loss of appetite. 
In more severe cases, the systemic symp- 
toms arc much more in the foreground, 
consisting of vomiting, extreme exhaus- 
tion, high temperature, headache, pain in 
the joints, very rapid pulse, cyanosis, and 
often bloody diarrhea almost simulating 
that of cholera. 

Treatment. The best results have been 
reported from the use of anti-anthrax 
scrum and sulfa therapy. With proper 
treatment the mortality in cases of skin 
anthrax should be negligible. 

Scrum therapy has been well established. 
Large doses of anti-anthrax serum should 
be given and the dosage controlled by the 
recession of edema which is the best yard- 
stick according to Gold." An initial dose 
of 200 to 500 cc. of anti-anthrax serum 
should be given intravenously and re- 
peated every twelve hours if the edema 
docs not subside within eighteen to thirty- 
six hours. No serum should be injected 
about the local lesion. Persistently enlarged 
glands may be present even though the 
infection is under control. While pain and 
tenderness of the glands disappear early 
with successful treatment, persistent en- 
largement of the glands is no indication for 
further therapy. 

Of the sulfa drugs, Gold^ has found that 
sulfathiazole meets the requirements best. 
He gives an initial dose of 3 to 4 Gm. fol- 
lowed by I to 1 .5 Gm. every four hours. 

Comparing the results of serum with 
sulfonamides, he has found that chemo- 
therapy has reduced hospitalization by 
slightly less than 50 per cent, and total 
disability by more than 50 per cent. If 
sulfa therapy does not control the edema 
within three days, shift treatment to large 
doses of serum. 
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SUMMARY AND CONCLUSIONS 

Attention has been called to the impor- 
tant role played by minor skin infections 
in the causation of sepsis. 

The systemic manifestations are those 
of septicemia, if caused by the staphy- 
lococcus, streptococcus or gas bacillus. 
The systemic symptoms are those of 
toxemia if the primary skin infection is 
due to tetanus or anthrax. 

Staphylococcic sepsis, in which the 
portal of entry was through the skin, has 
been classified into five groups. 

Streptococcic sepsis originating from the 
skin is rare. However, minor hair follicle 
infections, streptococcic furuncles or car- 
buncles, or streptococcic infections of a 
punctured wound of the skin acquired 
during the performance of a surgical 
operation or an autopsy, are the most 
common causes. 

Since the introduction of sulfa drugs, 
the management of sepsis has been verj^ 
encouraging, with a marked reduction in 
mortality. 


It has been pointed out that the pro- 
phylactic treatment for tetanus b}'- active 
immunization has already yielded excellent 
results, so that in the armed forces, where 
active immunization is universall}’^ prac- 
ticed, the disease has almost disappeared. 

The modern accepted treatment of gas 
gangrene and anthrax have been described 
in detail. 
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P OSTERIOR dislocation of the elbow 
is a very common injury. Over a 
period of seven years at Massa- 
chusetts General Hospital, Wilson*® re- 
ported elbow dislocation as the largest 
of anjf group of injuries of the elbow, 
exceeding even the common supracond3-lar 
fracture. 

Posterior dislocation is usuallj* caused 
by a fall upon the outstretched hand caus- 
ing the elbow to become hyperextended. 
As hyperextension takes place, the ole- 
cranon process Impinges against the ole- 
cranon fossa of the humerus and forces 
the lower end of the humerus past the 
coronoid process and through the anterior 
joint capsule into the brachialis muscle. 
Immediateljf following injurj^ the patient 
usually flexes the elbow so that the surgeon 
first sees the elbow at an angle ranging 
from 90 to 135 degrees extension. There is 
usuall}'^ a large amount of swelling about 
the elbow coming on within the first hour 
after injur3^ 

The most common complications at the 
time of the injurj^ Include fractures of the 
medial epicondjde, the head of the radius, 
the olecranon and the coronoid process. 
The elbow is frequentlj'^ also displaced 
lateralljr or, less frequently, mediallj". 
These complications are usually seen at 
the time of the Injury and reduced at that 
time. It is a later complication,^ — myositis 
ossificans — that is most troublesome, often 
not anticipated and verj' frequently' mis- 
treated. Mj'ositis ossificans is more com- 
mon in the brachialis muscle than In any' 
other muscle of the body'.' It is also more 
common after posterior dislocation than 


any' other elbow injury.®’* Because of 
the frequency' of new bone deposit in the 
brachialis muscle, this muscle should re- 
ceive the greatest amount of consideration 
in the reduction of posterior dislocation. 

ANATO.MY 

The brachialis muscle is a large, fleshy 
muscle which originates from the anterior 
surface of the lower half of the humerus 
and inserts into the ulnar tuberosity' and 
rough surface of the anterior coronoid 
process. (Fig. i.) It is broad as it crosses 
the joint immediately anterior to the thin 
joint capsule, covering practically' the 
whole joint and thus forming an important 
defense to the elbow joint.’ Contrary' to a 
common belief, the brachialis muscle does 
not form a tendon similar to the biceps 
but rather consists of both tendinous slips 
and muscle fiber bundles as it inserts. 
Many' muscle bundles insert directly into 
the bone, especially' the shorter fibers 
which originate lowest from the anterior 
and medial aspects of the humerus and 
insert on the proximal part of the rough 
surface of the anterior coronoid process. 
These muscle bundles lie directly anterior 
to the thin joint capsule. Thus, due to 
their anatomical position, they are espe- 
cially vulnerable in posterior dislocation. 

We have made cross-sections of the 
brachialis muscle in twenty different ca- 
daver specimens directly opposite the 
humero-ulnar joint and attempted to de- 
termine as accurately as possible the 
percentage of muscle and tendon at this 
level where injury is likely to be most 
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severe. Planimeter measurements show 
that an average of 3.39 per cent of the 
muscle-tendon mass is tendon, the re- 
maining 96.61 per cent being the soft 
vulnerable muscle belly. This offers striking 
contrast to the biceps which is practically 
100 per cent tendon as it crosses the joint. 

PATHOGENESIS OF MYOSITIS OSSIFICANS 

Experimental production of posterior 
dislocation in the fresh cadaver specimen 
plainly shows the severe injury which 
affects the short fibers of the brachialis 
muscle. These muscle bundles are torn in 
their middle as well as many of the longer 
muscle bundles which are also torn and 
bruised. 

It is not hard then to understand the 
pathogenesis of myositis ossificans, for, 
as Leriche and Policard® have so adequately 
pointed out, the ideal factors necessary for 
heterologous bone production are present: 
(i) the torn and bruised fibers lose their 
blood supply and degenerate; also, an 
intramuscular hematoma is formed; (2) 
calcium is available from periosteal strip- 
ping about the joint capsule attachments. 
In the presence of these two factors, pre- 
osseous substance is laid down. 

The brachialis muscle is, therefore, a 
potential focus for new bone in every pos- 
terior dislocation and, although damage 
to muscle and periosteal stripping have 
already taken place at the time of injury, 
it becomes highly desirable to minimize 
additional trauma at the time of reduction. 

REDUCTION 

The usual method of reduction consists 
of extension and hyperextension of the 
elbow, followed by traction and flexion. 
It is thereby easj"^ to secure a good bony 
reduction but only at the expense of the 
brachialis muscle. In reduction by this 
method, the ulna behaves as a second-class 
lever. As the elbow is extended to 180 de- 
grees with the coronoid process in the 
olecranon fossa which acts as a fulcrum, 
force exerted at the end of the ulna is 


multiplied approximatel}'^ ten times at the 
brachialis muscle. When the elbow is hyper- 
extended with the olecranon against the 



Fig. 1. The normal brachialis muscle is in a vul- 
nerable position, especially the short fibers 
which originate lowest on the humerus and 
insert most proximall}' on the ulna. 

posterior aspect of the humerus, there is 
roughly a five to one leverage system. A 
large amount of damaging stretch can 
thus be applied unthinkingly against the 
brachialis muscle. 

Reduction by extension and hyperex- 
tension is said to be necessar}' in order to 
unlock the coronoid process from the ole- 
cranon fossa. Actually the coronoid process 
is only locked when the arm is in complete 
or nearly complete extension, and it can 
much better be unlocked in such a case by 
flexing the elbow to 90 degrees. Advocates 
of extension and hyperextension have asked 
the question, “How can re-extending and 
re-hyperextending the elbow do any more 
harm to the brachialis muscle than was 
done at the time of the injury, assuming 
that the injur}'^ was produced by hyperex- 
tension?” The answer to this question is 
obvious when it is realized that rarely is it 
possible to obtain a reduction within an 
hour after injury. By the time the patient 
reaches the surgeon and x-rays are com- 
pleted, the elbow has changed. Marked 
swelling was present in all nineteen of our 
cases, even in those seen as early as one 
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hour following injury. Hemostasis in the forearm in mid-pronation and analgesia 
muscle may be established by the time re- given while .v-rays are taken. If the diagno- 
duction is attempted. It is, therefore, sis of posterior dislocation is confirmed by 



Fig. 2. Mid-sapittal section tlirough the 
elbow showing the distance in inches re- 
quired for the muscle to stretch when re- 
duced by flexion. 
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Fig. 3. Mid-sagittal section through the el- 
bow showing tlic distance in inches re- 
quired for the muscle to stretch when 
reduced by hyperextension. 


apparent that repetition of e.\tension and 
hypere.xtension is likely to start new 
hemorrhage. Also, traumatized muscle 
fibers may be in spasm by the time reduc- 
tion is attempted so that the amount of 
extension and hyperextension which might 
have been harmless immediately after in- 
jury may be sufficient to damage further 
the spastic muscle fibers at the time reduc- 
tion is attempted. Speed® pays tribute to 
this factor when he says that muscle 
spasm is the greatest obstacle to reduction 
of posterior dislocation. 

We advocate reduction by flexion and 
traction of the elbow which in no way in- 
sults the brachialis muscle. (Fig. 2.) By 
this method the brachialis is relaxed as the 
arm is flexed to 90 degrees and needless 
stretch from extension and hyperextension 
is avoided. (Fig. 3.) 

The exact method is in many ways 
similar tp that of Bohler^ and Crosby.- 
The patient presents himself to the surgeon 
holding his arm and his elbow at an angle 
of 90 to 135 degrees extension, usually 
about 125 degrees extension. The arm is 
splinted at 90 degrees flexion with the 


.v-ray, anesthesia is administered. General 
anesthesia is preferable although local or 
brachial plexus block mat' be used. The 
splint is removed and any lateral or medial 
dislocation is corrected. Strong traction is 
then applied to the forearm, keeping the 
elbow at 90 degrees flexion. Countertrac- 
tion is furnished by an assistant who grasps 
the upper half of the humerus or the pa- 
tient may be strapped to the table using a 
heavy felt axillar\' pad. The forearm is 
kept in mid-pronation during traction to 
relax the pronator teres which is usuall}' 
injured in posterior dislocation.^ The opera- 
tor uses both hands in applying traction, 
one hand being at the wrist and the other 
hand near the elbow. (Fig. 4.) Following 
traction the elbow is fle.xed to roughlj’ 
70 degrees and maintained in flexion with 
one hand at the wrist while with the other 
hand strong pressure is exerted on the an- 
terior aspect of the lower humerus which 
accomplishes reduction. (Fig. 5.) It is 
important that the elbow be flexed be3'ond 
90 degrees before pressure Is exerted on the 
humerus, for in such position the coronoid 
process will not be fractured. (Fig. 2.) 
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AFTER-TREATMENT motion as carl}’ as two days following 

A review of the literature of the past injur3^ We do not believe in early motion, 
fifteen years reveals a tendency for the Whether new bone is laid down around 



Fig. 4. The elbow is flexed to 90 degrees to Fig. 5. The elbow is flexed beyond 90 degrees 
relax the brachialis muscle and traction is while pressure is exerted on the lower 

applied to the forearm in mid-pronation to humerus to avoid fracture of the coronoid 

relax the pronator teres. process. 



Fig. 6. With the elbow flexed beyond 90 Fig. 7. The completed unpadded cast is trimmed 
degrees the arm is placed in a posterior around the thumb and back to the proximal palmar 

plaster of Paris splint until swelling crease to enable the patient to use his hand, 

subsides. 

most part to immobilize the injur}’- after the capsule or in the brachialis muscle, 
reduction in a position of hyperflexion for resorption of the excess new bone is greater 
two to three weeks. However, two papers^'” if the extremity is immobilized.® An under- 
have appeared during this time advocating standing of the pathogenesis of excess new 
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bone helps to clarify this statement. A 
mass of new bone in muscle is an obstruc- 
tion to normal muscle function. Normal 
muscle fibers adjacent to the calciferous 
deposit are repeatedly traumatized and 
offer new foci for more new bone formation 
if motion is allowed. The process is, there- 
fore, a vicious cycle which can only be 
interrupted by immobilization. Equalh- 
important is the maintenance of a good 
blood flow through the injured extremity 
since good circulation will also hasten the 
resorption of excess new bone.*^ 

With these two facts in mind, we have 
adopted the following treatment. After 
reduction of the posterior dislocation, a 
posterior plaster of Paris splint is applied 
with the elbow at about 8o degrees flexion, 
provided the radial pulse is satisfactory at 
this angle. (Fig. 6.) The forearm is placed 
in mid-pronation as previously mentioned, 
to relax the pronator teres. The injured 
elbow is elevated 45 degrees above the 
bodj*^ level for at least forty-eight hours 
and the radial pulse checked frequent!}-. 
At the end of a week if the swelling around 
the elbow has reached a minimum, a light 
unpadded plaster of Paris cast is applied 
with the elbow at the position of function 
(90 to 1 10 degrees). The cast should extend 
from the axilla to the metacarpophalangeal 
joints on the dorsum of the hand and must 
be trimmed around the thumb and in the 
palm back to the proximal palmar crease. 
(Fig. 7.) The patient can thus carry out 
his work in most instances. A lightweight 
unpadded cast is essential as the patient 
will not use his arm with a heavy cast. The 
patient is advised to use his hand with the 
cast on, to carry out his occupation if 
possible and not to carry the arm in a sling. 
He is told to place the arm over the head 
and behind the back twenty times daily 
which prevents atrophy of shoulder mus- 
cles. Weekly visits are essential to make 
sure that these instructions are carried out. 
The cast is removed in three to four weeks 
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and .v-ra}s taken for excess new bone in 
the brachialis muscle or around the capsule. 
If this is found, immobilization in plaster 
must be continued until the calciferous 
mass disappears. 

We have, therefore, attempted to meet 
the requirements for the resorption of 
excess new bone by providing a light 
unpadded cast which can be well molded 
to the arm, gripping the skin creases as well 
as the hairs of the arm. A good flow of 
blood is continually pumped through the 
injured e.xtremity as the patient uses the 
hand. The functional advantages are many. 
When the cast is removed, there is little 
or no muscle atrophy; the hand grip is 
strong, the muscle tone and skin texture 
good. The elbow usually has 60 to 90 
degrees range of motion upon removing the 
cast. Acti\-e motion is easily begun and 
there is less need for physiotherapy. All 
of our patients have carried out their 
occupations while Avearing their casts and 
the economic advantages are thus evident. 
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ACUTE PERFORATED DUODENAL ULCER 
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T he ever present threat of perforation 
is a deadly menace to the patient who 
has a duodenal ulcer. The incidence 
of perforation is not known but it seems 
to have geographic variations. It is more 
frequent in England than in this countrju 
A chronic duodenal ulcer may be present 
for eight or ten years and suddenl}'^ per- 
forate or perforation may be the first and 
only sjmiptom. As j-et, there is no explana- 
tion for this unusual behavior. There is 
ver}' little assurance in the prevention of 
perforation by medical treatment. How- 
ever, perforation of a duodenal ulcer is 
extremely rare after gastroenterostomy 
because the original ulcer almost invariablj' 
heals. 

Acute perforation of a duodenal ulcer 
necessitates an immediate operation. There 
are no recognized reasons for delaju The 
obvious surgical procedure is closure of 
the perforation. Whether this should be 
supplemented by gastroenterostom}'^ is a 
question on which there are different 
opinions. Statistics do not afford the 
answer. The figures for surgical mortality 
vary and depend on many factors; the one 
most commonly stressed is the interval 
of time between perforation and operation. 
Cultures of the peritoneal fluid in the earl}- 
hours after perforation usually are sterile— 
probably the result of the action of hj^dro- 
chloric acid in the stomach. Later the cul- 
tures often show pathogenic bacteria and 
there is evidence of peritonitis. The nature 
of the contents of the stomach may or maj'^ 
not have a bearing on the virulence of the 
peritoneal process. Patients with duodenal 
ulcer usually have an abundance of free 
hydrochloric acid in the stomach but 
there is no available information as to the 
length of time required for ingested fluid 


to be rendered free of bacteria by the 
action of the acid; or, for that matter, if 
it ever becomes sterile. It may be assumed 
that after a meal has been completely 
acted upon b}^ the stomach the resultant 
mixture is sterile, but surely it is not un- 
common for food stuff to leave the stom- 
ach and enter the duodenum before the 
above process is complete. 

Casting theor}'- and speculation aside, 
it stands as a fact, as in many other sur- 
gical conditions, the earlier the operation 
the lower the mortality. Without surgical 
help, these patients usually die of peri- 
tonitis, which is also the most common 
cause of death after operation. The opera- 
tive procedure may be accused of con- 
tributory negligence if a duodenal fistula 
or a subphrenic abscess occurs. No patient 
with acute perforation of a duodenal ulcer, 
regardless of delay or degree of peritonitis, 
should be denied the chance which only 
operation can offer. Surger}'^ is subject to a 
multitude of human diversities. No two 
“cases” are alike. The mortality of an 
operation in a thousand reported cases 
may be 5 per cent but for the patient who 
dies it is 100 per cent. A competent sur- 
geon may encounter a series of fatalities 
because of uncontrollable circumstances 
and a tyro may have a number, large or 
small, of the same type of case without a 
death. After all, is it not true that the 
surgeon when confronted by a problem in 
the individual patient is by dut}^ bound 
to do the right thing at the right time and 
let statistics fall where thej'^ may? To do 
this requires, of course, training and experi- 
ence, and that which is more important, 
observant and thoughtful consideration of 
pathologic states and physiologic changes. 
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The mortality of operation in acute 
perforation, before twelve hours, should be 
under lo per cent; after that interval it 
rapidly increases. Peritonitis is the most 
frequent cause of death even in those pa- 
tients who succumb after an early opera- 
tion. The peritoneal fluid is not always 
sterile in the first four or five hours after 
perforation and it is not always true that 
early operation means recovery. Death 
may be the result of subphrenic abscess 
and pulmonary complications. 

Is it not an obvious fact that all duo- 
denal ulcers are potential cases of perfora- 
tion? It is impossible to separate into 
clinical groups ulcers which will bleed, 
ulcers which will perforate, ulcers which 
will cicatrize and stenose, and those which 
will run a smooth uneventful prolonged 
course. There is no basis in fact for th*e 
assertion that bleeding ulcers do not per- 
forate. The natural history of duodenal 
ulcer is characterized by alternate healing 
and reactivation. Usually these phases 
correspond with clinical S3TOptoms, Ulcers 
which have no tendenc^'^ to heal do not 
show scar tissue. It is rare for the surgeon 
to expose a chronic duodenal ulcer with- 
out evidence of scar tissue. An exception 
is duodenitis in which a definite ulcer is 
absent. In the picture of an acute perfora- 
tion of the duodenum there is usuallj’’ verj^ 
little if an}' evidence of scar tissue to indi- 
cate the presence of chronic ulceration. I 
have no positive conviction that onl}' 
acute ulcers perforate but in mj' experi- 
ence the findings at operation and the 
frequent absence of ulcer symptoms prior 
to perforation strongl}' suggest it. In not 
a few cases of duodenal ulcer the first 
sj'mptom is either from perforation or 
hemorrhage. It is significant of an acute 
process that some patients experience 
a short preperforative period of one to 
three weeks in which the S3'mptoms of 
ulcer are intense and constant and the 
usual methods of relief as b}' antacid pow- 
ders and diet are of no avail. In these 
patients perforation seems to be inevitable, 
but usuall}' one is unable to foretell this 


catastrophe. Medical treatment does not 
prevent, and I seriously doubt that it 
even reduces the incidence of perforation. 
There are authentic records of patients 
who have suffered a perforation while 
confined to bed under hospital treatment. 
One of m}' patients had an acute perfora- 
tion within a few minutes after a barium 
meal for an x-ra}' examination of his 
stomach. 

The effect of injury or strain of the 
abdominal wall as a cause of rupture of an 
ulcer has received occasional comment. 
One of m3' patients, a structural iron 
worker, had an acute perforation of a 
duodenal ulcer while he was holding a 
rivetting hammer against his abdomen. 
Of course, this mat' have been a coinci- 
dence and not cause and effect. However, 
there are man}' instances on record in 
which perforation followed so close upon 
muscular effort associated with lifting, 
cranking a motor and in some cases direct 
blows to the abdomen, that an etiologic 
relationship may not be unlikely. I suspect 
that the general concept of the process of 
perforation of a duodenal ulcer is a progres- 
sive erosion through the coats of the duo- 
denal wall until the protective covering 
on the peritoneal side becomes so thin 
that, like the blowout of a worn automo- 
bile tire, sudden explosive rupture occurs. 
An3'one who has given some thought to 
the appearance of a duodenal perforation 
at the operating table knows the utter 
fallac}' of the above theor}'. The picture of 
the perforation is nearl}' alwa3'S the same. 
It is not a tear nor is it a blowout. There 
is nothing about it to suggest physical 
force from without or from within. It is 
alwa3'S a clean-cut rounded hole. A qui- 
escent or healed ulcer does not perforate 
nor rupture. The e^'idence indicates that 
acute perforation occurs onl}' in an acute 
ulcer or in a chronic one which has under- 
gone acute e.\'acerbation. The actual per- 
foration is the result of an active ulcerative 
process which usuall}' is rather rapid from 
start to finish because one rarel}' sees pro- 
tective adhesions. 
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The recognition of an acute perforation 
of a duodenal ulcer is so eas}^ that it is 
difficult to explain the long delay which 
often occurs before operation. Unlike the 
symptoms of acute appendicitis those of 
perforated ulcer are dramatic and faith- 
fully characteristic. I saw a patient within 
a few minutes after his ulcer perforated. 
He had severe upper abdominal pain and 
localized tenderness but rigidity of the 
muscles had not yet appeared. There was 
not the slightest indication of shock and the 
pulse and temperature were normal. At 
operation, less than two hours later, there 
was an opening about i cm. in diameter in 
the duodenum from which bile-stained fluid 
was pouring into the free peritoneal cavity. 
Within a short time after perforation the 
pain becomes agonizingly severe; it is 
constant and without remission. At the 
same time there develops a rigidit}^ of the 
abdominal muscles, more pronounced in 
the upper part, which is board-like and 
serves to splint and to immobilize the entire 
abdomen. In no other condition is there 
rigidity such as this; it is the most charac- 
teristic physical finding. The patient re- 
mains flat on his back and is afraid to 
change from this position. Vomiting is not 
common. Grunting respiration is a charac- 
teristic symptom. A flat x-ray plate of the 
abdomen for detection of an air bubble 
under the diaphragm is said to be of diag- 
nostic importance. It has been my experi- 
ence in the surgical diagnosis of acute 
abdominal conditions that the more labora- 
tory aids are brought into use the more 
likely it is for confusion to replace clear 
thinking and the patient becomes the loser 
as the result of indecision and delay. There 
is one forgivable error in the diagnosis of 
perforated ulcer — acute perforative ap- 
pendicitis. After the lapse of a few hours 
the fluid from the perforation follows a 
natural drainage path as pointed out by 
Moynihan years ago, down the outer side 
of the right colon, over the region of the 
appendix and into the pelvis. In such cases, 
usually late, there is tenderness and rigidity 
over the area of the appendix and often a 


tender pelvic mass by rectal palpation. 
Fortunately^ these findings usuall}'^ call for 
immediate operation. Once the abdomen is 
opened, the character of the peritoneal fluid 
noted and the appendix examined, the 
observant surgeon will readily recognize 
the situation and act accordingly; thereby 
no harm has come to the patient. 

Occasionally, one will see a patient ten 
or twelve hours after the onset of sudden 
and severe upper abdominal pain. At 
present he is sitting in a chair and he is able 
to walk about the room. The pulse and 
temperature are normal. The only'- com- 
plaint is epigastric soreness. Palpation of 
the abdomen detects board-like rigidity^ 
which is confined to the right upper quad- 
rant and firm pressure elicits deep tender- 
ness. It is difficult to convince him that he 
should submit to operation. Exploration 
reveals a perforated duodenal ulcer which 
has become loosely^ sealed to the under- 
surface of the liver. The attachment is so 
insecure that it lets go with the slightest 
manipulation and it is a great satisfaction 
to the surgeon that he is at once prepared 
to prevent an inevitable disaster. The 
above circumstances occurred in a patient 
upon whom I operated eighteen hours 
after perforation. He recovered promptly 
after closure of the perforation and a 
posterior gastroenterostomy, and has re- 
mained entirely well to date now eight 
y^ears after operation. 

The method of anesthesia is of great 
importance but it has been consistently 
ignored or unrecognized in discussions of 
the subject. The anesthetist often has 
difficulty in maintaining a smooth anes- 
thesia with gas or ether, and in such 
instances postoperative pulmonary'^ com- 
plications seem to be more frequent. Of 
greater importance is the almost constant 
difficulty in obtaining relaxation of the 
abdominal muscles so that it becomes 
necessary^ for the surgeon to fight his way 
through guarded muscles and the can- 
tankerous annoy^ance of protruding ab- 
dominal contents. Under these conditions 
the handling of a grave surgical lesion 
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which requires impeccable technic may be 
an extremely difficult task. Is it not possi- 
ble that the above situation, not always 
conducive to tranquillity of mind and 
procedure, has had something to do with 
the 6ft repeated admonition that these 
patients are desperately ill, that only 
emergency treatment, namely, closure of 
the perforation is justified and that gastro- 
enterostomy subjects the patient to undue 
prolongation of the operation? Complete 
relaxation can be obtained with spinal 
anesthesia which I have used in these cases 
for sixteen years. Under its influence the 
field of operation is quiet, there is less 
traumatism to peritoneal surfaces; accurate 
technic is favored; the surgical procedure 
can be carried out in an unhurried manner 
and an additional fifteen minutes for a 
gastroenterostomy does not increase the 
operative risk. A patient with a perforated 
duodenal ulcer, other things being equal, 
stands as good a chance for recovery after 
forty-five minutes on the operating table 
as another similar patient who has been 
there onlj’^ thirty minutes. Operations many 
times are prolonged by clumsy operating, 
unnecessary maneuvers, needless handling 
of tissues and failure to complete one 
technical detail before moving on to the 
next. In my experience spinal anesthesia 
has been more satisfactory than an}^ other 
method and equallj^ safe. 

The preoperative diagnosis usually is 
correct and the incision properly placed. 
When through error of diagnosis (appendi- 
citis) the incision has been made in the 
right lower quadrant the true state of 
affairs is soon revealed. Remove the ap- 
pendix and close the incision; then make a 
separate incision in the right upper quad- 
rant. Occasionally, it ma}’^ be wise to use 
the lower incision for the insertion of a 
drain. When the peritoneum is opened, the 
diagnosis is confirmed b}" the appearance 
of bile-stained fluid which contains flakes 
of plastic exudate and often small bits of 
food debris. In many instances gas bubbles 
are seen. The fluid should be mopped up 
with large moist gauze sponges or removed 


by suction. The stomach is then pulled 
downward and to the patient’s right, 
handed to an assistant who holds it with 
a dr3' sponge and turns it toward the 
patient’s left. this maneuver the site 
of perforation in the duodenum is freely 
exposed and the parts are under perfect 
control for closure of the perforation. 
Moist gauze pads should be judiciously^ 
placed to prevent further soiling of the 
peritoneum. During these manipulations 
one must be exceedinglyf^ careful to prevent 
the free fluid from gaining access to the 
space between the uppersurface of the liver 
and the diaphragm. This region is difficult 
to cleanse properly^ and methods for drain- 
ing it are inadequate. The danger, of 
course, is the development of a subphrenic 
abscess. It is remarkable how quickly'^ 
plastic exudate forms after a perforation 
of a duodenal ulcer; it is not uncommon to 
find the perforated part of the duodenum 
loosely adherent to the undersurface of 
the right lobe of the liver. Leakage from 
the opening rarely' is completely' checked 
but usually' materially' lessened, so that 
the spreading of peritonitis is temporarily' 
halted and localized. I have never seen 
the great omentum taking part in sealing 
over the perforation. In many' instances, 
on the other hand, it is not uncommon to 
e.xpose a perforation which is as free as a 
leak in a ralnspout and pouring forth fluid 
containing particles of undigested food 
which may' be infested with bacteria. It is 
obvious that the interv'al of time between 
perforation and operation in the first 
instance is comparatively' unimportant 
while in the latter it becomes the chief 
determining factor in prognosis. Such 
factors, and they' are rarely' mentioned, 
have a profound effect upon statistics and 
on the patient. 

Free perforation of a duodenal ulcer 
presents a characteristic picture at the 
operating table. Invariably' there is a 
round py'unched out opening 5 to 8 mm. in 
diameter and about 2 to 4 cm. distal from 
the pylorus on the antero-superior surface 
of the duodenum. For a distance of 2 or 
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3 cm. around the opening the duodenum 
shows the grey pallor of inflammatory 
edema; its wall is much thicker than nor- 
mal and has lost its pliable, supple qualit}*. 
Because of these local tissue changes 
sutures easily tear out. Infolding of the 
perforation is almost impossible and secure 
accurate closure as we would deem a 
necessity for an opening elsewhere in the 
bowel cannot be accomplished. 

With the duodenum adequate!}* exposed 
and the perforation visualized, it is closed 
by three or four through-and-through cot- 
ton sutures which are placed longitudinally 
or transversel}" depending upon the ease of 
closure. Several pieces of nearby mesenteric 
fat or omental tabs are included by a third 
knot in the above sutures, thereb}* making 
the closure more secure against leakage. 
No effort is made to infold the perforated 
area and onl}* one layer of sutures is used. 
Only enough is done to close the opening be- 
cause too much suturing is likely to favor 
leakage and to weaken the closure. After 
the perforation is e.xposed and before the 
closure is made, it is my practice to clean 
out by the use of large moist sponges and 
suction all accessible free fluid. Large 
moist gauze pads are then placed around 
the area of perforation, a pad in the sub- 
hepatic space, another pad between the 
undersurface of the liver and the duodenum 
which serves to prevent contaminated 
fluid gaining access to the space between 
the liver and diaphragm, and another 
moist sponge is placed just above the 
duodenum. I believe that the proper dis- 
position of gauze in operations for per- 
forated duodenal ulcer is second in im- 
portance only to a similar precautionary 
measure in cases of acute perforated 
appendicitis. Too often, fatal peritonitis 
is man-made. A posterior short-loop gas- 
troenterostomy is now made. My reasons 
for doing a posterior gastroenterostomy 
are based on the following personal con- 
victions. A duodenal ulcer is a local mani- 
festation of disturbed physiology of the 
stomach; acute perforation of the ulcer is 
a complication and not a cure of the 


disease. Closure of the perforation alone 
may save the_ patient’s life but he is left 
in a state of potential danger of another 
perforation. The high rate of recurrence 
of duodenal ulcer after local excision cer- 
tainly does not support the theory that 
perforation cures the ulcer. On the other 
hand, the rate of recurrence of ulcer in 
the duodenum following gastroenterostomy 
is very low. At least two-thirds of the pa- 
tients who have had a simple closure of an 
acute perforation experience symptoms 
indicative of recurrence of the ulcer. Does 
the addition of gastroenterostomy increase 
the operative risk? I believe that the opera- 
tion in competent hands actually is a safety 
measure so far as the immediate condition 
is concerned. Certainly the additional 
fifteen minutes does not increase the risk, 
so that, the only factor of danger would 
be some technical error in the operation 
itself. The performance of gastroenter- 
ostomy affords definite protection to the 
recently sutured opening in the duodenum. , 
Under the best conditions this closure is 
not secure. The resumption of traffic over 
the weakened and partially devitalized 
area immediately after suture and the 
added physiologic distention resulting from 
forceful ejection of contents from the 
stomach make the margin of safety very 
narrow from the standpoint of leakage. In 
cases of death from peritonitis or from 
subdiaphragmatic abscess after simple clo- 
sure of a perforated ulcer, is it not prob- 
able that leakage at the suture line of 
closure has been at fault? The necessity of 
a gastroenterostomy should not depend 
upon any apparent narrowing of the lumen 
of the duodenum incident to closure of the 
perforation. After the inflammatory edema 
has subsided and healing has occurred it 
will be found, as it usualK* is at subsequent 
operations, that the duodenal lumen is 
entirely adequate. I believe that the 
making of a gastroenterostomy will pre- 
vent or lessen the dangers described in the 
preceding remarks. I have known of 
several instances in which duodenal fis- 
tulas followed simple closure of a perfora- 
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tion although 1 am not prepared to say 
that the complication would have been 
prevented a gastroenterostomy. It is 
reasonably certain that for a varying 
length of time after closure of an acute 
perforation there is more or less physiologic 
or anatomic obstruction to the emptying 
of the stomach. I have performed gastro- 
enterostomy in five patients for recurrence 
of duodenal ulcer several years after simple 
closure of an acute perforation. In these 
cases the duodenum and pylorus were in- 
separabh^ adherent to the undersurface of 
the right lobe of the liver, thereby consti- 
tuting a mechanical fault as far as the func- 
tion of the pylorus was concerned. Without 
attempting to separate the adhesions, a 
careful inspection revealed inflammatory 
changes with evidence of the presence of 
active duodenal ulceration. Is it not prob- 
able that by sealing the duodenum to the 
undersurface of the liver nature had done 
more than the surgeon to close the perfora- 
, tion and to prevent a spreading peritonitis? 
At any rate the mechanical derangement 
of the pyloric region of the stomach inci- 
dent to this condition even in the absence 
of active duodenal ulceration would be a 
sufficient reason for the making of a gastro- 
enterostomy. Then, too, it is possible for 
this mechanical derangement of the pylorus 
actually to favor the recurrence of duo- 
denal ulceration. The patient with a duo- 
denal ulcer has a constitutional disorder of 
the function of the stomach which will 
continue to form ulceration in the duo- 
denum regardless of whether the ulcer is 
perforated or surgically excised. In a small 
percentage of cases, this constitutional 
defect favors the formation of an ulcer in 
the stoma of the anastomosis when the 
gastroenterostomy has failed in its primary 
purpose, namely, the control of excessive 
gastric acidity. 

It is a well known fact that slow, pin- 
point perforation of a duodenal ulcer rarel3'^ 
gives rise to spreading peritonitis. The 
slowness of the leakage permits ample time 
for the formation of protective adhesions 
to nearb}"^ structures. Usuallj^ these pa- 


tients have had a duodenal ulcer for years 
and then rather suddenly the mild inter- 
mittent symptoms of ulcer are replaced by 
constant localized epigastric pain. It maj" 
be severe but it is never so acute as when 
free perforation has occurred. There is no 
board-like rigidity of the abdomen, only 
localized tenderness. Gastric retention and 
vomiting may be present. Does not this 
situation call for urgent surgical relief? 
Would it be sound surgical judgment to 
separate the adhesions which seal the 
perforation to the undersurface of the liver 
and then to close the perforation and let it 
go at that? I believe that nearly every sur- 
geon would leave the local condition 
strictly alone and consider the situation 
an ideal indication for the making of a 
gastroenterostom3^ If gastroenterostom3'^ 
is indicated for this kind of perforation, 
wh3' should it not be equall3' applicable in 
the case of acute free perforation? It seems 
to me that the onl3' logical reason for the 
omission of gastroenterostom3' in the case 
of acute perforation is the alleged risk 
incident to the prolongation of the opera- 
tion, especiall3" in the presence of advanced 
peritonitis. The omission of gastroenter- 
ostom3’^ ma3’^ be justifiable on the grounds 
of expedienc3', but imperfect postoperative 
results are likel3' to follow in 40 to 60 per 
cent of the patients. In this group there 
will be instances of second perforation and 
the majorit3^ will require gastroenter- 
ostom3f because of the persistence of the 
symptoms of duodenal ulceration. These 
events will carr3f their own risks and 
mortalit3' figures. After all is said and 
done, gastroenterostom3'^ in spite of its 
faults, failures and misuses remains the 
most satisfactor3^ method of treatment in 
properl3'^ selected cases of duodenal ulcer. 
This is true because it insures nature’s 
own control of the vicarious acidit3'^ of 
h3fpersecretion which amounts to a con- 
stitutional fault in the ulcer bearing pa- 
tient. This fault of gastric chemistr3" is 
part of the patient’s makeup and as such 
is intractable and persistent. To ignore 
this tenet in the treatment of a perforated 
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duodenal ulcer is to invite recurrence. The from the surrounding terrilurv. Mnnv 
present state of development of surgical patients have died of peritonitis in spite 
technic demands in the case of the patient of drainage but I do not know of any 
with perforation not only that his life be instanee in which death from peritonitis 
saved by closure of the perforation but that has been attributed to the failure to insert 
his future be relieved of the anxiety and a drain. There arc fewer indications for the 
ill health incident to the lesion which suprapubic drain than there are for a drain 
originally laid him low. through the operative incision. .A word of 
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The matter of drainage after operation 
for acute perforation cannot be settled by 
statistical study, nor can rules of procedure 
be laid down. Usually the insertion of a 
drain does no harm, but that does not con- 
stitute a reason for using it. If one is 
uncertain about the security of the closure 
of the perforation and has not done a 
gastroenterostomy, the use of a drain may 
be a safety procedure. There is always 
peritoneal contamination in these cases 
but if one must use a drain on this basis, 
where should it be placed? Bear in mind 
that a drain only serves to form a scaled- 
oil outlet to which tiiere are no tributaries 


warning should be said regarding the 
placement of the drain when it is used. To 
place the end of the drain, wiiether it lie 
of the cigarette type or a plain rubi}er lube, 
down to and possibly in contact with tire 
site of the closed perforatirtn in the duo- 
denum is a dangerous procedure because it 
favors or may actually incite leakage fr<im 
the suture line. I suspect in many ca-'cs in 
which an apparent laudable pur[)o‘'e has 
been served by the drain, so that the 
surgc(in could point with pride to his justi- 
fiable practice, that if the truth %‘.ere 
known there v.-ould ha%'e been no drainage 
or leakage if the drain had been omitted. 
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This report is based on a personal experi- 
ence with nineteen patients who were 
operated upon for acute perforation of a 
duodenal ulcer. Closure of the perforation 
and posterior gastroenterostomy was done 
in ail and in twelve the appendix was 
removed. Drainage was used in only two 
eases. There was one death. This patient 
who was admitted in a state of shock live 
hours after perforation and operated upon 
at once died twenty-four hours later. 
The youngest, and only female in the 
group, was a girl of eighteen years. This is 
not a selected group but one which contains 
all eases of acute perforated duodenal 
ulcer which liave come under my care in 
the past fifteen years. 

Many perforated duodenal ulcers be- 
come sealed temporarily to the under- 
surface of the liver, thereby preventing for 
a time widespread contamination of the 
peritoneum. 

Acute perforation is the result of an 
acute ulcerative process in cither a recent 
or an old ulcer. The perforation is caused 


by erosion (acid) and not by rupture from 
increased pressure. 

The operation of choice should be 
closure of the perforation and posterior 
gastroenterostomy. The closure is made 
by three or four through-and-through cot- 
ton sutures rc-cnforccd by several nearby 
fat tabs. Do not infold; do not use a 
purse-string suture. 

Except in the presence of advanced peri- 
tonitis, gastroenterostomy is advisable 
because ( i ) perforation docs not cure the 
ulcer. Simple closure is followed by recur- 
rence of ulcer in 40 to 60 per cent of the 
patients and in others the stomach maj' 
have motor difficulty from fi.vation of the 
pylorus to the undersurface of the liver. 
Gastroenterostomy is the best safeguard 
against recurrence and motor dysfunction 
of the stomach. (2) It protects the sutured 
area of perforation against tension and 
leakage. (3) It docs not increase the 
operative risk. 

When the appendix is readily accessible, 
it should be removed. Spinal anesthesia is 
recommended except in the presence of 
shock. Drainage is rarely indicated. 


€l» 



REPAIR OF URINARY BLADDER HERNIATION 


Alfred H. Iason, m.d. 

Attcnclinp Surginm. Adi'Iplii Hospital; Director of Surgery, Brooklyn Home for the Aged 

BROOKLYN, NEW YORK 


O NE of the most dilhcult varieties of 
hernia to repair is that in wiiich 
the minor or major part of the 
eontent is a protruded bladder wall. This 
may be either of the primary or the second- 
ary form. 

The chief objective in the surgical correc- 
tion hereinafter described is, manifestly, a 
permanent cure. 

Hernia of the bladder was first referred 
to by .Abulcasis in the twelfth century, and 
by Guv dc Chauliac (1363). The latter 
surgeon described the technic of the pas- 
sage of a catheter as an aid in diagnosis. 
The first recorded case was that of G. D. 
Sala, of Padua (1620). Plater (1550) also 
described a bladder hernia. 

INCIDENCE 

Urinary bladder hernia is either a com- 
plication or an integral part of an inguinal 
hernia. Various statistical studies reveal 
an incidence of i to 3 per cent, but in my 
experience it is at least 10 per cent in 
patients over fifty years of age with in- 
guinal hernias of even moderate size. 

In recurrences following inguinal hernio- 
plasties some surgeons give a pereentage 
as high as 25.5. 

In 1935, I summarized my views regard- 
ing this subject, to the cficet that the so- 
called recurrences after operations for 
inguinal hernia are not, as a rule, true 
recurrences which reveal a definite re- 
formed sae, but are more frequently either 
a return of the eondition imperfectly 
repaired or a postoperative incisional in- 
guinal hernia. In either instance the 
protruding structure is frequently the 
bladder. Incisional hernias occur in an 
older age group with poor musculature 
and obesity; this must be borne in mind 


at the first surgical procedure as re-opera- 
tion usually produces another so-called 
“recurrence.” 

The fundamental cause, in the past, was 
timidity on the part of the surgeon to open 
the bladder protrusion and also failure to 
analyze the anatomic basis for the condi- 
tion, which, in reality, was present prior 
to the first attempt at surgical repair. 

VARIETIES 

Three main anatomic varieties of bladder 
herniation have been described; (i) Intra- 
pcritoneal — the bladder diverticulum is a 
component of the hernial sac; (2) paraperi- 
toneal — the hernial protrusion is coN’ered 
pcritoncally only on one side (the most 
common variety); (3) c.xtraperitoneal — 
when a sac is present, the bladder is distinct 
from, and medial to it. 

This classification, though accurate, is 
inadequate and is not descriptive enough. 
Therefore, I ofl’cr the following five types, 
based primarily on a surgical-anatomical 
foundation (Fig. i): 

1. As part of a direct inguinal hernia 
through Hcsselbach’s triangle, without 
evidence of an indirect inguinal sac. The 
size varies from a protrusion about an 
inch in diameter to one of several inches; 
the base is sessile and covered by an attenu- 
ated transversalis fascia; the inferior epi- 
gastric blood vessels may be partly’ displaced 
laterally. (Figs, id, 2 and 3.) 

2. As a complication of an indirect 
inguinal hernia in which there is no direct 
connection between the bladder protrusion 
and the indirect inguinal component. 
(Figs. IE and 4.) 

3. As the medial part of a large saddle- 
bag or pantaloon hernia in which the 
lateral bladder wall protrusion is part of 
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the medial wall of an indirect hernial sac. condition is, in reality, a sliding hernia of 
(In this variety, as in the two preceding, the blader. This is especially true of mas- 
the transversalis fascia is attenuated to an sive hernias. On rare occasions the intra- 



Fig. 2. Bladder protrusion in a direct inguinal hernia. 


extreme degree and the only dividing line peritoneal part of the bladder lies directly 
between the bladder protrusion and the within the complete hernial sac. (Figs, ic, 
indirect hernial sac is a cleft formed by the and 5.) 



Fig. 3. Large direct right inguinal hernia; no evi- Fig. 4. Saddic-bag or pantaloon hernia — type 3. 
dence of an indirect hernia. The bladder con- 
stituted the entire hernia. 

4. Recurrent inguinal hernia (so-called) 
inferior epigastric vessels.) Here, the blad- is frequently an incompletely repaired 
der hernia is enlarged owing to peritoneal saddlebag or direct inguinal hernia. (Fig. 
traction or tension as the indirect sac 6.) 

grows. The urinary bladder wall enters 5- Femoral bladder hernia. (Fig. 7.) 

the hernial sac in one of two ways: A part The following varieties of bladder her- 

of its wall fuses with the medial wall of the nias have been reported in the literature 
hernial sac so that the bladder proper, in on extremely rare occasions: (i) Obturator 
effect, forms one of the sac layers. The (extraperitoneal) ; (2) suprapubic — through 
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the linea alba; (3) ischiorectal, and (4) other organs on the same or opposite side 
Gironcoli’s — a protrusion directly through of the bod3\ 

the rectus abdominis muscle. The ring is The age factor as well as prostatic 
the rectus sheath and the muscle. enlargement are of great importance in the 



Fig. 5. Saddlc-bag hernia, showing two sacs; the smaller one is the 

bladder. 


ETIOLOGY 

Bladder herniation is more frequent in 
men and in both sexes shows a distinct 



Fig. 6. Bilateral recurrent inguinal hernia. At opera- 
tion right side was repaired. There was a “recur- 
rent” bladder hernia. 


predilection for the right groin. The condi- 
tion ma3'^ be associated with a hernia of 


formation of the hernial disability. Arduous 
work or a chronic cough over a long period 
of time, aggravated by severe bodily 
strains, are additive and significant factors. 
Asthenia, following long illness, is another 
predisposing cause. 

Aside from the ordinar}' causes, there 
are intrinsic changes in the bladder muscu- 
lature, with increased urinarj’^ pressure due 
to urethral or prostatic obstruction. A 
condition of permanent vesical distention 
maj'^ exist with a consequent modification 
of the normal anatomic relationship of the 
bladder. The organ is thus brought into 
direct contact with the inguinal fossa. The 
vesical wall then becomes attenuated. 

There is, as a rule, a historj’^ of a long- 
standing, large, irreducible hernia which 
perceptibi}' diminishes in size after urina- 
tion or catherization. 

The herniation may occur through the 
inguinal or femora! rings and sometimes, 
as aforementioned, through the obturator 
foramen or other apertures. 

SYMPTOMS 

Urinar}' s3TOptoms, oddl3’^ enough, are 
not alwa3’^s characteristic features of blad- 
der herniation. If urinar3' S3'^mptoms are 
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present (dysuria, frequent or infrequent 
urination, and unusual tenderness over the 
protrusion), they are usuall}- due to com- 
plications. The patient urinates at inter- 


The severit}’- of the sjTOptoms manifestly 
depends on whether or not there is an 
associated strangulation, obstruction or 
other complications. 



Fig. 7. Bladder protrusion in femoral canal. 



Fig. 8. Reducing redundancj"^ in bladder wall; former method of repairing bladder hernia. 


vals, or only when he assumes a certain 
position or presses on the tumor mass. 
The last named indication is highh"^ sug- 
gestive of the condition. The gastrointes- 
tinal symptoms are mainly of reflex nature. 


DIAGNOSIS 

The diagnosis is not always an easy 
matter. In fact, it is seldom made presurgi- 
cally. The condition is strongl}’^ presump- 
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tive if there is a history of a long-standing, rapines are advisable for all patients past 
partly or wholly irreducible Inguinal hernia fifty years of age with inguinal or femoral 
in a patient past fifty. The mass is usually hernia. 


■“-4 



Fig. g. Exsectccl portions of a s.iddle-bag hernia. The upper 
specimen is a segment of the bladder wliieii formed the medial 
protrusion through Hcsselbach’s triangle. The lower one is the 
lateral part of the hernia, the peritoneal protrusion. 



Fig. 10. Bladder protrusion has been resected ready for Fic. ii. Another case after resection of 
closure. bladder protrusion. 


flat to percussion. There may be an 
impulse on coughing. The muscular and 
aponeurotic structures are thin and attenu- 
ated. The subcutaneous inguinal ring is so 
enlarged that it is frequent!}^ impossible to 
determine contour or size. 

In incomplete protrusion, the differ- 
ential diagnosis must rest mainly between 
herniation of the bladder wall proper 
through the inguinal (or femoral) ring, 
and a true vesical diverticulum passing 
toward the pelvic floor. Routine cystog- 


A C3'Stoscopic and roentgenographic 
examination will furnish revealing evidence 
of value. A vesical defect or protrusion on 
the side corresponding to the hernia will 
be observed and confirmed by cystograph3^ 
When catheterization is resorted to, it will 
prove to be an important diagnostic aid 
because the mass will disappear; and if a 
decrease in the size of the swelling follows 
the flow of urine, the presumptive diag- 
nosis of bladder herniation becomes a 
certaint3^ The phenomenon can be demon- 
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strated in a reverse manner on injecting 
fluid or air into the bladder. 

TREATMENT 

In a recent article I reported eighty cases 
of pedicle fascia lata flap repair of difficult 


most surgeons to repair the hernia in the 
accepted manner and to cover the bladder 
protrusion by reinforcing it with the 
overljdng musculo-aponeurotic structures 
(Wyllys Andrew, Halsted or Bloodgood 
technic). 



Fig. 12. Closing bladder with Connell suturebTfter CNcision of her- 
niated part. 


hernias. I re-operated on the few that 
recurred and found that the bladder pro- 
trusion was responsible for the recurrence 
which occurred in the medial aspect of the 
inguinal triangle. I corrected this condition 
in the manner described below with excel- 
lent results. 

During the surgical repair it is well to 
be extremely circumspect regarding: (i) 
An undue collection oj adipose tissue and 
tissue simulating adipose tissue adjacent or 
contiguous to the hernial protrusion, but 
commonly medial to the sac. (2) Isolation 
oJ the sac, which will not, as a rule, prove 
easy. (3) The dimensions of the hernia. 
It is likely to be extremely large or massive, 
protruding from preternaturally large rings. 
(4) Location. Urinary bladder hernias ordi- 
narily are found closer to ' the medial 
abdominal line than other varieties. 

In the past it has been customary with 


I have been in the habit of eliminating 
the bladder redundancy by either a double 
purse-string inversion or by a double layer 
of interrupted Lembert sutures, and then 
followed the ordinary technic for a direct 
or indirect inguinal hernia. (Fig. 8.) How- 
ever, there have been too many recurrences 
of the bladder protrusion in all of the five 
varieties previously mentioned. I have, 
therefore, devised the following procedure : 

The repair of the bladder hernia is the 
same in the five varieties. In the second 
variety, the small, indirect hernial sac 
must be removed first, prior to the repair 
of the bladder protrusion. In this sequence 
there is no danger of contamination because 
the bladder has been not onl}^ completelj' 
emptied by catheterization at least twenty- 
four hours before the surgical intervention, 
but irrigated several times with a weak 
antiseptic solution. The catheter is not 
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removed until seventy-two hours after encroachment on its wall and to avoid 
the operation. In the third variety, trac- puncturing the bladder in the transfixion 
tion is made on the indirect component of the indirect hernial sac. (Fig. 9.) The 



Fic. 13. Rc-cnforccment whh interrupted Lembert sutures. 



Fig. 14. Approximation of edges of transversalis fascia with in- 
terrupted sutures. 


of the sac (as in the repair of all saddlebag following technic is then used for the repair 
hernias) . The bladder protrusion is partly of the vesical hernia : 

displaced medially; the indirect hernial sac The base of the diverticular protrusion 
is opened so as to visualize the extent of is caught by several Allis clamps and the 
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redundant part exsected. (Figs. lo and 1 1.) 
After establishing hemostasis, the edges 
of the stoma are inverted by means of a 
Connell stitch, which is reinforced with 
interrupted Lembert sutures, utilizing No. 
o chromic catgut on an atraumatic needle. 
(Figs. 12 and 13.) The margins of the 
transversalis fascia are then approximated 
and sutured with interrupted strands of 
No. o chromic catgut. (Fig. 14.) The hernial 
repair is then continued with the utilization 
of one of the technics commonly acceptable 
in the repair of direct inguinal hernia. 

Digital exploration of the bladder cavity 
may be done and closure is then accom- 
plished after a change of gloves. 

About 5 Gm. of sulfanilamide powder are 
insufflated in the wounds before closure of 
the skin. 

The catheter (No. 16 French, soft rub- 
ber) remains in silii for se\'enty-two hours. 
It is sterilized and re-introduced for 
another tweh^e hours. 

The bladder may be irrigated daily with 
a warm sterile solution of boric acid 
followed by instillation of 3 dr. of a 2 per 
cent solution of mercurochromc. 

There have been no recurrences in my 
series of thirty-seven cases. There was one 
wound infection, and no urinary extravasa- 
tion in the surgical area. 
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Spinal anesthesia was used in all cases. 


Table r 



Aver- 

t 

Recurrences 


No. age 

Side 

One Year 


Age 

) 


Later 

Group 1 . . . . 

1 

..' 8 j 50 

5 Right 

0 


1 

3 Left 

0 

Group 2. . . . 

CO 

5 Right 

0 



3 Left 

0 

Groui) 3 . . . . 

•• >5 { 59 

9 Right 

0 



6 Left 

0 

Group 4. , . . 

5 ! 56 

5 Right 

0 

Group 5 . . . . 

I 49 

Right 

0 

Total 

• • • 37 ; 




One wound infection in Group 3; two cases of mild 
cystitis in Group 3; one of Group 1 was a female; one 
c.t.se in Group 5 was a female. 
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MALIGNANT TUMORS OF THE STOMACH* 


Felix de Amesti, m.d. 

Professor of Surgery, University of Santiago 
SANTIAGO, CHILE 


I N a period of four years, from June, 
1938, to June, 1942, 127 individuals 
having malignant gastric tumors were 
attended on Surgical Section “B” of the 
Hospital del Salvador in Santiago, Chile. 
The diagnosis of gastric carcinoma either 
was made on our service, or the patient had 
been transferred with this diagnosis from 
the Medical Section of Professor Alessandri 
of the same hospital, or from some 
other hospital or clinic in the Capital 
or Province. 

One hundred four patients (81.88 per 
cent) were subjected to operation. Fiftj'^ 
eight of these operations (55.76 per cent) 
resulted in gastric resection. Seven patients 
were considered inoperable and sixteen 
refused operation. In 98.55 per cent the 
microscopic examination showed carcinoma 
whereas in 1.44 per cent lymphosarcoma 
occurred. 

The following chart reveals the relation 
of age to gastric cancer, also the distribu- 
tion according to sex. We found 74 per cent 
in male, and 26 per cent in female patients. 


Tabi.b \ 

age and sex distribution 


Age 

Female 

Male 

Total 

20 to 30 

> 

3 

4 

31 to 40 

6 

10 

16 

41 to 50 

10 

25 

35 

51 to 60 

9 

31 

40 

61 to 70 

7 

24 

3' 

71 to 80 



' 


34 

93 

127 

Per cent 

26 

74 

100 


In the female the greatest frequency- of 
carcinoma is in the fourth and fifth decade. 


In the male it is in the fifth and sixth 
decade. That is, in men the disease occurs 
at a later age than in women. 

SYiMPTOMATOLOGY 

The symptoms which present themselves 
in patients with gastric cancer are varied, 
but are of great importance in establishing 
an early^ diagnosis and in consequence the 
institution of radical treatment. The time 
of evolution, from the onset to the diagnosis 
on the admission to the hospital, varies 
from one month to more than two y’^ears. 

We have classified the symptomatology 
of our patients and have divided them into 
five tyqjes: 


Table ii 

SYM PTOM ATOLOG V 



No. 

Patients 

Per 

Cent 

Resections 

j Inoperable 
( 

Dyspepsia. . . . 

73 

j 

57.49: 

No. 

35 

Per Cent 
48.05 i 

No. 

28 

Per Cent 
38.47 

Ulcer syn- 
drome 

32 

25.19 

14 

43-75 

16 

50. 

Hemorrhage. . 

6 

4.74 

3 

50. 1 

3 

50. 

Obstruction. . . 

9 

7.24 

3 

33.33 j 

6 

66.66 

Emaciation; 
asthenia.. .' 

1 

7 

5-51 

3 

45 - 

3 

45 - 


These groupings were made according to 
the symptoms at the onset, but since fre- 
quently"^ one ty"pe is superimposed on the 
other or is altered periodically, the patients 
usually arrive at the hospital with all the 
symptoms combined. 

The most frequent ty-pe is the dyspeptic, 
in more than half of the cases, followed by 
the ulcerous ty^pe in 25 per cent. Hemor- 
rhage as a first symptom occurred in six 
patients (4.74 per cent) and pyloric or 
cardiac obstruction in nine (7.24 per cent). 
Emaciation and asthenia were the initial 
findings in seven patients (5.51 per cent). 


Address given before the Staff of the Memorial Hospital of New York. 

78 
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In the evolution of the disease emaciation 
ultimately was present in 99 per cent of the 
patients. 

In respect to the time interval between 
the onset of the symptoms and admission 
to the hospital we have divided the group 
in the following manner: 


globular and hemoglobin count in 15.88 per 
cent. 

A history of heredity or possible familial 
influence was found in twenty-two pa- 
tients; 15.74 per cent were paternal and 
1.57 per cent from other relatives. 

Gastric ana/yses were performed in eighty- 


TABLE III 


RELATION OF OPERABILITY TO DURATION OF SYMPTOMS 



Patients 

Per Cent 

Inoperable 

Per Cent 

Operable 

Per Cent 

I to 2 months 

30 

23.62 

10 

33-33 

■ 

50 

4 to 5 months 

4. 

32.28 

23 

56.09 


39.02 

8 to 1 1 months 

15 

11. 81 

6 

40 

mM 

40 

I to 2 years 

34 

26.77 

1 I 

32.35 

18 

52.93 

More than 2 years 

7 

5.51 

3 

42.85 

3 

42.85 


127 

- 

53 


58 (and 16 
refused operation) 


In reviewing the relation between the 
operability of the tumor and the duration 
of the disease, we can see that the patients 
in whom the evolution of symptoms has 
been present for more than a year possess a 
greater operative possibility. The explana- 
tion of this paradox may be that the cancer 
is less malignant, in consequence of which 
evolution is retarded. In the patients who 
apply for treatment within one to three 
months of the date of onset, or perhaps his 
discomforts have caused him to go for an 
early diagnosis, notwithstanding the more 
or less rapid growth of his neoplasm, it ma}^ 
be that chance has caused him to arrive at 
the opportune moment for resection. 


Table iv 

RESULTS OF GASTRIC ANALYSIS 



i 

1 

1 

Per 

Cent 

1 

Anachlorhydria 

64 patients 
14 patients 
4 patients 

I patient 

1 

77.10 

16.86 

4.81 

1 .20 

Hypochlorhydria 

Isochlorhvdriii 

Hj"perchlorhvdria 



Anemia of distinct intensity was present 
in 84.12 per cent there being a normal 


three cases with the result shown in 
Table iv. 

X-RAY DIAGNOSIS 

X-ray examinations were done on 116 
cases; in some of the remaining cases it was 


Table v 

radiological examinations on u6 PATIENTS WITH 
GASTRIC CANCER 




Per 

Cent 

Diagnosis of gastric cancer 

109 

93 96 

Diagnosis of gastric ulcers 

2 

1.72 

Diagnosis of degenerated gastric ulcers. . 

I 

0.86 

Diagnosis of pyloric stenosis 

! 2 

1.72 

Diagnosis of gastric tumor 

* 1 

0.86 

Di.agnosis of organic pyloric lesion 

1 

I 1 

j 

0.86 


not done due to gastric stasis or obstruction 
or because of established gastroscopic diag- 
noses or for causes inherent to the service. 
In these 116 patients gastric cancer was 
indicated in 109, two were diagnosed as 
gastric ulcers, one as a degenerated gastric 
ulcer, two were classified as pyloric stenosis 
without specification as to cancer and one 
was diagnosed as a possible benign gastric 
tumor. In four patients a diagnosis of 
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cancer was not made at the first examina- 
tion, but was confirmed in the second 
examination following gastroscopic diag- 
nosis of cancer. 

The value of roentgenological examina- 
tion is of great importance. It permitted 
the diagnosis of gastrie cancer in 96.55 per 
cent -of cases, counting the four diagnoses 
made after gastroscopic examination. In 
these “gastric lesions” 85.34 per cent were 
specifically cancer and in the balance of the 
cases diagnosis of cancer was confirmed bj'^ 
gastroscopic examination, gastric analysis 
and the clinical picture. 

GASTROSCOPIC DIAGNOSIS 

Gastroscopic examination was done on 
forty-nine of the 127 patients with gastric 
cancer. The diagnosis of cancer was made 
in forty-six instances. In thirtj’^-seven pa- 
tients the diagnosis of associated atrophic 
gastritis was made which was also con- 
firmed by histological examination. One 
case was diagnosed as slight superficial 
gastritis without having been able to 
visualize the antrum and pylorus where the 
carcinomatous lesion was; and in one case 
the diagnosis of polyposis and atrophic 
gastritis was made. In summar}^, the diag- 
nostic value of this examination is ver^" 
good since in our patients the margin of 
error was onl}'^ 4.08 per cent and a certain 
diagnosis was arrived at in 95.92 per cent. 

Localization. In determining the loca- 
tion of the gastric cancer in our patients we 
have taken into consideration the ana- 
tomic-pathological examination of the op- 
erated patients and autopsies, and the 
gastroscopic and radiological examinations 
in the remainder. The most frequent 
location was on the lesser cuiA'ature — 
29.75 per cent; in the antropyloric region 
29 per cent; advanced infiltration of the 
entire stomach, 19.20 per cent; in the 
cardiac end 8.26 per cent; in the pylorus 
exclusively 4.13 per cent; on the greater 
curvature 1.65 per cent; and in the corpus 
2.47 per cent. 

Treatment and Results. In the period of 
four years from June, 1938, to June, 1942, 


we have treated on our service 127 patients 
with a diagnosis of gastric cancer with an 
operability of 81.88 per cent. Taking into 
account the seven patients considered 
inoperable and sixteen who refused oper- 
ation, the resectabilit}'^ was 55.76 per cent 
including nine total gastrectomies. 

The expIorator3’^ and palliative oper- 
ations were performed because of the 
impossibility of doing a resection due to 
hepatic metastasis or extensiveness or 
immobility, due to adhesions of the tumor 
to other organs or due to its gro^vth into 
the surrounding structures. 

In the following chart we make note 
of the operations performed, the percentage 
of operability, the number of deaths in 
each inteiA'ention, and the percentage of 
deaths. 


Table vi 

OPERABILITY AND MORTALITY RATES 


Operation 

No. 

Opera- 

bility, 

Per 

Cent 

Deaths 

i 

Mor- 

tality, 

Per 

Cent 

Subtotal gastrectomies 

49 

47.11 

8 

16.32 

Total gastrectomies. . . 

9 

8.6s 


44.44 

Gastric resections 

58 

55.76 

12 

20.68 

Gastroenterostomies . . 
Exploratory laparot- 

12 

10.57 

1 

1 

3 

25 - 

omy 

25 

24.03 1 

0 

0 

Jejunostomies 

6 

5.76 1 

2 

33-33 

Intestinal resection. . . . 

2 

1 .92 i 

I 

50. 

Gastrostomy 

I ' 

0.96 f 

0 ; 

0 

Operations 

Refused operation .... 
Inoperable 

1 

104 

16 

7 ' 


18 ! 

17-30 


The total mortality on the service was 
1 5.74 per cent; the postoperative mortality 
17.30 per cent. 

The operative resectability was 55.76 
per cent. This corresponds to 45.7 per 
cent of all the patients with gastric cancer 
seen during this period. 

Total gastrectomies comprised 15.09 
per cent of all the resections for carcinoma. 
A comparative studj- of age and mortality 
of the patients operated upon indicates 
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that the greater the age the greater the 
mortality and that operative risks lessen 
in the young. 


Table vii 

RELATION OF AGE TO MORTALITY RATES 


Age 

No. of 
Patients 

1 

Death 

Mortality, 
Per Cent 

20 to 30 

4 

0 

0 

31 to 40 

13 

2 

15.40 

41 to 50 

24 

5 

16.67 

51 to 60 

29 

5 

17.24 

61 to 70 

34 

7 

20.59 


The mortality of the gastrectomies is in 
direct relation to the difficulty of the 
operation, since the greater the operative 
risk the greater the mortality. To arrive 
at this conclusion we have divided the 
subtotal gastrectomies into difficult and 
non-difficult cases, taking into account 
in the first group the difficulty of resection, 
i.e., adhesions to the surrounding organs, 
the penetration of the tumor into the 
intestine and the necessity to resect it, the 
amplitude of the gastrectomy, the phj'sical 
unfitness of the patient, etc. These things 
which lengthen the time of operation 
diminish the chances of survival. 


Table viii 

RELATION OF OPERATIVE DIFFICULTY TO MORTALITY 
RATES 



No. 

Deaths 

1 Mor- 
tality, 
Per 
Cent 

Difficult subtotal gastrectomies. 

17 

T 

41.17 

Non-difficult subtotal gastrec- 




tomies 

32 

I 

3 - 12 


The most frequently used anesthetic was 
14 per cent novocain local infiltration; on 
some occasions i per cent novocain was 
added with satisfactory results in most 
cases; preoperative medication was always 
used. In some patients unable to stand the 
operation under local anesthesia, it was 


supplemented by cyclopropane. We noted 
that the amount of cyclopropane was less 
than when used without novocain and 


T.ABLE IX 

ANESTHESIAS EMPLOYED 



No. 

Per- 

centage 

Gastrectomies 

Local novocain 

20 

37.04 

Local and cyclopropane 

10 

18.52 

Spinal procain 

9 

16.67 

Cyclopropane 

7 

12.96 

Local and anterior splanchnic 

4 

7-40 

Cyclopropane and ether 

3 

5.65 

Ether 


1.85 


I j 


Exploratory Laparotomies 

Local novocain 

1 

'3 1 

52 

Local and C3'clopropane 

2 I 

8 

Spinal procain 

3 j 

12 

Cyclopropane 

3 

20 

Local and anterior splanchnic 

2 ! 

i 

8 

Gastroenterostomies 

Local novocain 

7 

58.33 

Local and cj-clopropane 

2 

16.67 

Spinal procain 

I I 

8.33 

Cj'clopropane 

1 2 

16.67 


Jejunostomics 


Local novocain . 
Spinal procain. . 

i 

1 

1 

j 

; 

83.33 

16.67 

Gastrostomies 

Local novocain i 

! 100 

Exclusion Resection 

Local novocain. 

1 

1 

i 

1 

. 

100 


afforded better muscular rela.xation and 
less waste of cyclopropane, also less to.vic 
to the patient. 

, The most frequent postoperative com- 
plications are of respiratory origin ranging 
from a simple bronchitis to pneumonia 
and bronchopneumonia. Lately respiratory- 
complications have diminished due to the 
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use of the sulfa drugs which were used at 
first as a curative measure and then as a 
preventative, beginning its use twenty- 


Table X 

POSTOPERATIVE COMPLICATIONS 



No. 

Per- 

centage 

Gastrectomies 

Respiratory 

9 

40.90 

Infections of the wound 

4 

18.18 

Cardiac 


9.09 

9.09 

Peritonitis 

2 

Shock operative 

2 

9.09 

Jaundice 


9.09 

4.54 

Gastric fistula 


Postoperative complications in gas- 



trectomies 

22 

37.93 

Exploratorj’ Laparotomy 


Respiratory 

2 

66.66 

Thrombophlebitis of lower limbs 

I 

33-33 

Complications postexploratorj' lap- 



arotomy 

3 

12. 


Gastroenterostomy 


Respiratory 

Diarrhea 

I 

I 

I 

33-33 

33-33 

33-33 

Shock 

Postoperative complications in gas- 
troenterostomies 

3 

25 

Jejunostomy 

Respiratory 

I 

100 

Postoperative complications in 

j 


jejunostomies j 


16.66 

! 

Exclusion Resections 

Respiratory 

I 

100 

Postoperative complications in ex- 



elusion resections 

1 

50 


four to forty-eight hours before operation 
and continuing for from three to four days 
postoperatively. The drug is discontinued 
when the temperature is no longer elevated. 


The same medication diminishes the 
number of wound infections, also the 
frequency of peritonitis. In the last year 
postoperative pneumonia has practically 
disappeared. We had only one case in 
which the sulfa drug was omitted, which 
corroborates the necessity for its routine 
use in patients with gastric cancer who are 
scheduled for the operating room. 

HISTOPATHOLOGICAL EXAMINATION 

The histological examinations performed 
in the service of Surgical Patholog}"^ of this 
hospital gave the following results; 


Table xi 

HISTOLOGICAL TYPES 



No. 

Per- 

centage 

Adenocarcinoma 

37 

53.62 

Mixed cell carcinoma 

12 

' 7-39 

Solid carcinoma 

12 

17-39 

Gelatinous carcinoma 

3 

4-34 

Schirrhous carcinoma 

2 

2.89 

Degenerated ulcers (adenocarcinoma) . . . 

2 

2.89 

Lymphosarcoma 

I 

'-44 


The pathological examination is of 
great Importance in recognizing the histo- 
logical type and the evidence of metastasis 
in the Ijunph nodes since this gives us the 
prognosis, because if it is a sarcoma we 
know that radiotherapy is indicated and 
that if there are no lymphatic metastases 
in a carcinoma the prognosis is more 
favorable. For this reason we have diwded 
the distinct histological t 3 q 3 es with respect 
to h'mphatic metastases in Table xii. 

According to the Borrmann classification 
the results are as shown in Table xui. 

We find the greatest frequenc3' in carci- 
noma in T3’^pe ii Borrmann followed b3' 
T3"pe having the lowest percentage in 

T'yp^ I- . . . , . T 

Of the inoperable carcinoma in which 
a histological examination b3' biops3' was 
done we found eleven adenocarcinomas, 
one solid carcinoma, one mixed cell 
carcinoma. 
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TABLE XII 


RELATION OF HISTOLOGICAL TYPE TO LYMPHATIC METASTASES 


Without Lymph Node Metastasis 

With Lymph Node Metastasis 

Examination Did Not Specify 

Adenocarcinoma and catarrhal 

lymphadenitis 6 

Mixed cell carcinoma and catarriial 

lymphadenitis 1 

Solid carcinoma & catarrhal lym- 
phadenitis 2 

Gelatinous carcinoma and catarrhal 

lymphadenitis i 

Scirrhous carcinoma and catarrhal 

lymphadenitis i 

Degenerated ulcer (Adenocarcinoma) 
and lymphadenitis i 

t 

1 

Adenosarcoma metastasis in 

Ivmph node 24 

Mixed cell carcinoma and lym- 
phatic metastasis 9 

Solid carcinoma and metastasis 

to lymph nodes 9 

Gelatinous carcinoma and me- 
tastasis to lymph nodes i 

Scirrhous carcinoma and metas- 
tasis to lymph nodes 1 

Degenerated ulcer (adenocar- 
cinoma) and lymphatic me- 
tastasis 1 

Adenocarcinoma 7 

Mixed cell carcinoma 2 

Solid carcinoma 1 

Gelatinous carcinoma 1 

12 cases with catarrhal 

Ivmphadenitis 21.05 per cent 

45 cases with Ij'mph 

node metastasis. . 78.94 per cent 



The relation between the duration of 
symptoms and the histological type are 
as shown in Table xiv. 


Table xiii 

BORRMANN CL.ASSIFICATION 


Group 

No. 

Percentage 

1 

3 

5.88 

ir 

19 

37.25 

III 

1 1 

20.52 

IV 

18 

35.29 


By the preceding picture we can deduct 
that the mixed cell carcinoma is slower of 
evolution because the majority of patients 
arrive at the hospital later; adenocarci- 
noma follows, solid carcinoma being the 
most rapid in progress. Hence the majorit}'^ 
of these patients arrive before three months 


have elapsed since the onset of symptoms. 
What has been said previously confirms 
the relation of the time between the onset 
in inoperable carcinoma and the histo- 
logical examination. 

We see that the inoperable carcinoma 
with the shortest time of development was 
the solid, followed by the adenocarcinoma, 
the mixed being the slowest. 

PROGNOSIS 

We consider the prognosis in those 
individuals who did not die postoperative!}' 
allowing a postoperative period of thirty 
days. This prognosis varies with each 
intervention for which reason we shall 
view them separately. The greatest diffi- 
culty in the region of our hospital is the 
control of postoperative follow-up. Of our 
total patients, 36.43 per cent of those 


TABLE XIV 


RELATION OF HISTOLOGICAL TYPES TO DURATION OF SYMPTOMS IN OPERABLE CARCINOMAS 


Duration of Pain 

1 

Adenocar- 

cinoma 

1 

Solid 

Mixed 

Gela- 

tinous 

Scirrhous 

Lympho- 

sarcoma 

I to 3 months 

9 ' 

1 1 

6 



1 

1 I 


4 to 6 months 






7 to 12 months 

6 

0 

0 


2 1 

I 


13 to 24 months ... 

6 

I i 



More than 24. months 

2 

I 
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treated on this service in four years have 
kept us informed as to their state of health. 
Of the gastric resections we have been 
able to do a postoperative follow-up on 
55.17 per cent. 

Table xv 


RELATION or HISTOLOGICAL TYPE TO DURATION OF 
SY’MPTOMS IN INOPERABLE CARCINOMA 


Duration 

1 

1 

Adeno- 
carcinoma : 

Solid j 

Mixed 

1 to 3 months 

7 1 

4 

i 

I 

I 



NIore than 12 months 



The patients who had total gastrectomies 
had an average postoperative life of six 
months. Only one is alive and in good con- 
dition fourteen months after the operation. 

The subtotal gastrectomies have an 
average life of seven and one-half months, 
aside from those who actually live amount- 
ing to 28.57 per cent. 


More than 4 years i patient 

More than 2 years 2 patients 

More than one year 2 patients 

6 to II months 4 patients 

I to 6 months 5 patients 


Average survival 

Gastroenterostomies 

235 months 

Average survival 

Exploratory laparot- j 
omies 1 

4 months 

Average survival 

Gastrostomies ! 

2 months 

Average surx'ival j 

Jejunostomy 

I month 

Average survival j 

Inoperable 

2 months 

1 


The longest survivals in patients with 
gastric cancer, aside from the resections, 
were those who underwent exploratory 
laparotomjr. They averaged four months of 
postoperative life while the palliative 
operations such as gastroenterostomy, gas- 
trostomj^ jejunostomy, etc., averaged two 
months. Therefore, in gastric cancer if it 
is not possible to perform a radical oper- 
ation such as a gastrectomy onljr an 
exploratory laparotomy should be done 
since it is the only one that prolongs life. 

The gastrectomies with an average sur- 
vival of seven and one-half months showed 


the existence of l3TOph node metastases in 
all but two cases which indicated catarrhal 
Ij'mphadenitis. 

Of the patients who had gastrectomy 
for cancer and who actuall}^ survive with a 
diagnosis of onl}"^ catarrhal lymphadenitis 
in the perigastric one has lived four j'^ears, 
one has lived two j'ears, and one is living 
two months later. In the remainder the 
histological examination showed metastasis 
to regional IjTOph nodes. 

RELATIONSHIP OF THE OPERABILITY OF 

GASTRIC CANCER TO THE INTEGRITY 

OF THE HEART AND VASCULAR SYSTEM 

Out of the 127 patients treated for 
gastric cancer four had cardiac lesions with 
cardiac insulTiciencj' which, under treat- 
ment, became compensated prior to the 
operation. The operation was then per- 
formed without difficultjL Two daj^s before 
the operation all of these patients received 
14 rng. of estrofantina dailj" which treat- 
ment was continued for three or four days 
postoperativeljL In the following chart we 
make note of the different diagnoses, 
operations, anesthesias emploj’ed, and the 
prognosis. 

BENEFIT OF GASTRECTO.MY IN PATIENTS 

HAVING GASTRIC CANCER WITH AN 

AVERAGE LIFE OF SEVEN MONTHS 

Of the patients who died several months 
after a gastrectomy-, eighteen continued to 
have symptoms of their illness -which did 
not permit the patients to resume their 
normal activity, or 50 per cent. The other 
50 per cent were able to resume an active 
life although in some cases for as short a 
period as one to Uvo months, and others 
for one y^ear until the symiptoms returned 
and the patient died. Two patients ( 1 1 . 1 1 
per cent) returned to their activities and 
died from other causes than gastric cancer, 
cardiac insufficiency’^ having caused their 
deaths. 

SUMMARY 

I. In the four y’ears that we have been 
attending 1 27 patients with gastric cancer. 
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84 per cent of the total were seen in the gastrectomies and 44 per cent in total 
last two years, due to the recognition of the gastrectomies. 

specialization of this matter on this service. 7. The operative mortality increases in 

TABLE XVI 


GASTRECTOMY IN PATIENTS WITH HEART DISEASE 


No. of Obsen’ation 

Age 

Diagnosis 

Operation 

Anesthetic 

Prognosis 

37—1950 

65-A 

1 

Gastric cancer — aortic in- 
sufficiency ; arterio- 
sclerosis 

Subtotal gas- 
trectomy 

Local novo- 
cain 

i 

Died, 8th day, peritonitis 

39—8721 

58-A 

Gastric cancer; hyperten- 
sion; low pulse pressure; 
rheumatic mitral insuf- 
ficiency 

Subtotal gas- 
trectomy 

Local novo- 
cain 

Died, two months. No 
metastases; cardiac in- 
sufficiencj' 

39—5521 

41-A 

Gastric cancer — aortiti.s — 
aortic insufficiency (Hod- 
son) 

Subtotal gas- 
trectomy 

Local novo- 
cain 

Died, 4 months; cardiac 
insufficiency; no metas- 
tases 

40 — 8471 

■ 

Gastric cancer; aortic in- 
sufficiency; luetic aortitis 

Total gastrec- 
tomy 

Local 

splanchnic 

Died, 7 months; right 
pleural metastases; car- 
cinomatous peritonitis 


2. We have observed the greater fre- 
quency of gastric cancer in the masculine 
sex (74 per cent) and in the fifth decade of 
life. 

3. The presence of dyspeptic symptoms 
(57 per cent) or the ulcer syndrome (25 per 
cent) in individuals over forty years and 
without previous digestive disturbance 
should lead us to suspect gastric cancer. 

4. The gastric resectability is greater 
(52 per cent) in individuals whose symp- 
toms are of one year’s duration than in 
those patients with shorter histories, since 
they are tumors of slow evolution. 

5. The lesser curvature and prepylorus 
are the regions in .which gastric cancer 
localizes more frequently. They interfere 
with the flow of gastric juice, producing 
anachlorhydria or else the cancer spreads 
itself into previously degenerated mucosa 
(chronic gastritis). 

6. Gastric resectability is one of the 
highest of those published' (55.76 per cent) 
with a mortalit}' of 20 per cent cor- 
responding to a 16 per cent in subtotal 


direct relation with the age and the dilTi- 
culty of the operation. 

8. The most frequent postoperative com- 
plications are: respiratory and wound 
infections, whose percentage has dimin- 
ished notably since the routine use of the 
sulfanilamides. 

9. The evolution of gastric cancer is in 
possible relation with its histological tj-pe; 
the slowest evolution has been the mixed 
cell cancers followed by adenocarcinoma. 
The solid cancers are the most rapid in 
growth. 

10. The prognosis is better for explora- 
torj”^ laparotom}'^ than for the palliative 
operations, i.e., gastroenterostomy, je- 
junostomy, gastrostomy, etc. 

1 1 . The gastrectomies were executed 
without diffieulty in four patients with 
severe cardiac difficulties, one of which 
was a total gastrectom}' with equal good 
evolution postoperatively, as easily as in an 
individual with normal cardiac function. 

12. The onh^ treatment in gastric cancer 
is radical gastrectom}’^ performed at an 
opportune time. 





















SUBMUSGLE PELVIC TISSUE SPACES 

ANATOMY AND CLINICAL CONSIDERATIONS 
Captain Ben H. Brunkow* 

Medical Corps, Army of the United States 
MONROE, WISCONSIN 


T he anatomy of fascial spaces, mus- 
cles, the retroperitoneal space and 
the pelvis in general is a “bug-bear” 
for the medical student and this dilemma is 
not clarified in the mind of the practitioner 
as the years separate him from the dissect- 
ing room. It is the author’s belief that this 
general hazy conception of these structures 
is due to the lack of a clear knowledge of 
the embryological development of these 
areas, plus a lack of correlation of this 
knowledge with parts such as the anterior 
abdominal wall where the anatomy is well 
understood. This paper is written to show 
this correlation and to give some surgical 
applications of the same. 

The ventral and caudal ends of the 
embryo are formed during the first two 
weeks of fetal life. At the time of formation 
of the embryonic disc the three primitive 
tissue layers are present, i.e., ectoderm, 
mesoderm and entoderm. From the em- 
bryonic disc all the bodily structures are 
formed. Growth proceeds from this flat 
structure in all directions. Some parts show 
more rapid gro\vth than others; there are 
out-growths and in-gro’s\Ths here and there, 
but. in general there is an outward and 
downward gro^vth meeting in the midline 
ventrally to form the abdominal wall. This 
general plan may best be visualized by 
comparing the embryo at this early stage to 
a sealed envelope. The address side repre- 
sents the embryonic disc area with gro\vth 
extending out and do\\Ti in all directions, 
the ventral part coming together by four 
flaps, one at each end and one on each side. 
The side flaps may be considered to form 
the abdominal wall. The cephalic flap is 


not ver3" distinct in the fully developed 
embrj'o but maj' be considered, for analogy 
at least, to be represented bj"^ the fascial 
and superficial neck muscle, the pectoralis 
muscles and the rectae muscles of the ab- 
dominal wall. The caudal flap forms the 
caudal or rectogenital end of the bod3^ 
The clear conception of this picture of 
development is essential for the correlation 
and remembering of the pelvic structures 
in their proper relationship. 

These flaps grow in all directions and 
are made up of their three primitive germ 
laj'ers. Nothing will be said about the 
ectoderm as this becomes visible and easity 
understood. The mesoderm forms the sub- 
cutaneous tissue, fat, muscles and fascia. 
On the abdominal wall this layer is repre- 
sented by subcutaneous tissue, external 
and internal oblique and the transversalis 
muscles, the submuscular laj^er of loose 
areolar tissue known as the transversalis 
fascia and peritoneum. This later will be 
referred to hereafter as the submuscle 
tissue laj'er. For simplicitj' and claritj' the 
above three muscle laj-ers will be con- 
sidered as one mass. This gives five definite 
laj’^ers, i.e., skin, subcutaneous tissue, 
muscle, submuscle tissue la3’^er and peri- 
toneum. It should be noted here that the 
submuscle tissue la3'er extends posterior^' 
to the spinal column. It is within this tissue 
that the retroperitoneal structures such as 
pancreas, kidne3'S and ureters lie. Garota’s 
fascia is a specialized portion of this tissue 
enveloping the kidne3's. 

The same Ia3'ers are present in the caudal 
flap. Here the muscle layer is represented 
by the levator ani, compressor urethrae 
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and the muscles in the skin and subcutane- 
ous tissue, i.e., dartos, perineal and the 
sphincter muscle. It is these muscles, 
especially the former, that cause so much 
distress and confusion in the mind of the 
student and physician. 

Phylogenetically, the levator ani muscle 
has served several functions. In the fish 
and salamander group of animals this 
muscle flexes the tail producing the main 
means of locomotion and 'protection. In 
the mammals, such as the cow and the 
horse, the levator ani is a fairl}’^ strong 
muscle and flexes the tail from side to side 
principallj^ for protection against insects. 
In man this muscle losses its tail swinging 
properties. Instead by a more direct ventral 
attachment to the pubis and the sacrum it 
forms a sling-like structure which on con- 
tracting attempts to shorten the distance 
between these two immovable points there- 
by forming a solid band or floor for the 
pelvis. The rectum and urogenital sinus 
pierce this muscle in the midline forming 
potentially two round orifices. By attach- 
ment at each end and to a central point, 
the superficial perineal muscle forms a 
figure-of-eight about these orifices external 
to the levator ani muscle. This arrange- 
ment produces efficient sphincters for both 
orifices. 

Below or internally to the levator muscle, 
as with the abdominal wall muscle mass, 
is the submuscle areolar tissue known as 
the urorectal or urogenitorectal fascia. 
This fascia is continuous with that over 
the abdominal wall and occupies a space 
which in this paper is called the submuscle 
tissue space. It is spoken of clinicall}’^ as 
the retroperitoneal space. Actually there 
is no space here, this space being taken up 
by areolar tissue, fat nerves, blood and 
lymph channels. 

This submuscle tissue la^'er is so impor- 
tant and difficult to comprehend that a 
more detailed consideration will be given. 
For this it is desirable to return to the 
study of the embryo for clarification. 

In the 2 mm. embryo the primitive gut 
lined by entoderm is made up of the 3''oIk 
sac. It is hardh' a sac and had better be 


considered a flat mass of cells e.xtending 
downward from the embryonic disc to meet 
in the midline where the four envelope-like 
flaps meet ventrally. Covering this struc- 
ture is a mass of unidentified cells, the 
mesoderm. This mass of tissue divides 
into two major parts, i.e., the outer or 
muscle forming layers, referred to above, 
and the inner fascial la3'er now under dis- 
cussion. The cell laj'er bordering on the 
primitive gut tract forms two laj^ers with 
a cavity in between the future abdominal 
cavit}^ the cells forming the visceral and 
parietal peritoneum. The primitive gut 
settles ventrall}^ pulling the peritoneum 
and the submuscle fascia with it forming 
the mesentery. It can be seen that the 
submuscle Ia3'er acts as a buffer or cushion 
between the peritoneum, both visceral and 
parietal, and the muscle la3'^er. 

Earl3' this mesodermic mass has a con- 
siderable thickness. As growth proceeds it 
becomes compressed to a thin tissue, at 
least the inner portion, in places becoming 
little more than a potential space. If the 
student will retain the conception of the 
gut tract and mesentery as being a flat 
partition-like structure hanging from the 
midline and give the inner portion of the 
mesodermal mass the relative thickness it 
once had in embr3'^o, he can see it as an 
organ of considerable size, eas3' to trace 
and comprehend. Besides forming the 
skeletal tissues this mass of cells form the 
blood vessels, 13'mph nodes and vessels, 
the urogenital S3^stem and the supporting 
structures of these tissues. Normally, these 
structures seemingl3' do not occup3' space 
but in disease such as inflammator3'^ swell- 
ings, abscess ramifications, or neoplasms 
there is an attempt of varying degrees to 
restore thickness to this tissue comparable 
to that of the embr3fo. For a sound surgical 
attack on these disease conditions, the 
surgeon should have the anatom3' of this 
submuscle tissue la3"er well in mind. 

SURGICAL CONSIDERATIONS 

Superficial Infections. A carbuncle or 
abscess located in the tissue e.xternal to the 
muscles of the abdominal wall usualh- gives 
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the surgeon little doubt as to the location 
of pus and the place of drainage. The depth 
and ramifications of an abscess in the peri- 
neum is not so well understood by the 
profession in general. Viewed as a part of 
or similar to the abdominal wall, the 
anatomy becomes clarified. The much dis- 
cussed ischiorectal fossa is only a diamond 
shaped subcutaneous space filled with fat 
and pierced by the rectum and urogenital 
tract. The deep wall is formed by the 
levator ani muscle. Doctor Batson found 
by actual measurement that this fossa 
could hold no more than four ounces on a 
side in the average adult. When an abscess 
in this area is opened and more than four 
ounces of pus arc obtained it can be 
assumed that some of the pus is draining 
from an abscess on the opposite side or 
deep to the levator ani muscle, i.e., in the 
submuscle tissue space and that adequate 
provision should be made for drainage of 
these areas. 

Deep Injections. By the term “deep 
infections” is meant infections deep to 
the muscle layer. It is the infection of the 
submuscle tissue layer. It includes such 
well known entities as retrocecal abscess, 
subphrenic abscess, abscess of the broad 
ligament, perinephritic abscess, peripro- 
static abscess, pelvic cellulitis following 
trauma and infection such as that follow- 
ing child birth, urinary extravisation from 
extraperitoneal rupture of the bladder, 
infection of the space of Retzius and the 
infiltrating and fibrosing chronic diseases 
such as l^TOphopathia venerum. By review- 
ing the ramifications of the inner portion 
of the embrj'onic mesoderm layer one can 
see that all these clinical entities are 
infections or abscess in one structure, the 
names only specifying in what area the 
disease is located. The extension of inflam- 
mation or abscess from one of these areas 
to the other can be readily understood. 
By the same review the surgeon knows he 
must pass through the skin, subcutaneous 
tissue and a muscle layer and that only, 
before he can institute drainage. 

Certain technics such as the transpleural 
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posterior approach to a subdiaphragmatic 
abscess is a departure from the above 
anatomic simplicity. Abscess, cellulitis or 
urinary extravisation about the base of 
the bladder may be drained b}' an approach 
to the submuscle tissue space suprapubic- 
ally, i.e., through the space of Retzius or 
better through the central part of the 
perineum, traversing through or between 
the levator ani muscle into the infected 
region. Opening a broad ligament abscess 
through the vagina is essentialh' the same 
route as given above only taking advantage 
of a natural orifice. Another approach to 
the broad ligament abscess is at the level 
of the internal ring, following the round 
ligament retroperitoneally and down into 
the true pelvis. If desired through-and- 
through drainage may be instituted from 
the internal ring to the vagina. Likewise 
the space of Retzius may be drained 
suprapubically and/or through an incision 
in the perineum. 

It is not uncommon to find varying 
amounts of red and white cells in the 
urine in acute appendicitis. These cases 
are usually retrocecal appendices and 
the disorder is appendicitis, periappendi- 
citis, infection of the submuscle tissue or 
retroperitoneal space, peri ureteritis and 
ureteritis. 

There has been much conjecture and 
debate on how bacteria from the intestinal 
tract get from that organ to produce such 
diseases as p3'elitis, cholecj^stitis, cystitis 
and other abdominal conditions. If one 
views the submuscle space as one organ 
connected throughout b^”^ a network of 
IxTOph vessels, one can easil}'^ understand 
how once the bacteria have gone through 
the intestinal wall thej' might go directl}" 
or bj"^ reflux to any of the organs in or 
bordering on this tissue space. 

Probably a large number of the so-called 
referred pain s^mdromes in and about the 
abdominal organs could be explained on a 
more exact pathological basis if one con- 
siders that all the visceral nerves and part 
of the peripheral nerv’^es traverse this sub- 
muscle tissue. Ljmiph drainage from one 
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diseased area can produce a I^raphangitis 
some distance from the site of the original 
infection; this in turn produces perineuritis 
and neuritis and from these give rise to 
what is termed referred pain. Such condi- 
tions probably explain some of the con- 
fusing symptoms encountered in diseases 
of the pelvic organs. 

Carcinoma and lymphopathia veneria 
spread along the lymph channels. In gen- 
eral the lymph channels follow along the 
blood vessels supplying the organs. One 
can readily see how these diseases by 
infiltration and pressure cause obstructive 
uropathy and stricture of the rectum. To 
obtain relief from the obstruction the 
opening in the ureter or bowel must be 
proximal to the diseased region where the 
blood and lymph vessels course through 
the submuscle tissue space. 

Pelvic Repair. Many gynecologists, 
upon being asked what tissues they use 
and depend upon for the support and cor- 
rection of cystocele and rectocele, reply 
that they suture together the pelvic fascia. 
On further questioning they cannot give 
a clear description of this fascia nor from 
what it was deri^Td. Those who de- 
pend upon the “pelvic fascia” to correct 
c^'stoceles and rectoceles permanently are 
doomed to some disappointment. 

The submuscle tissue which occupies 
the submuscle tissue space in general is a 
loose areolar tissue having varying amounts 
of fat depending upon the individual and 
place of the bod3\ In the pelvis it folds 


over in areas to form rather weak liga- 
ments and fascia, i.e., the uterosacral, the 
broad ligament, the uterovesicle ligament 
in the female, the prostatic capsule and 
subvesicle ligament in the male, and the 
so-called pelvic fascia in both sexes. The 
support of the pelvis and pelvic structures 
is primarily" performed b}^ the levator ani 
muscle just as the abdominal muscles are 
the chief support for the anterior ab- 
dominal wall. Therefore, in the correction 
of cj'^stocele and rectocele, the surgeon’s 
prime aim should be to restore to normal 
the sling-like plane of the levator ani 
muscle reducing the orifice of the vagina 
and the rectum to as near slit-like openings 
as is possible and yet feasible for good 
function. The figure-of-eight configuration 
of the superficial muscles about the rectum 
and vagina should be remembered when an 
attempt is made to restore this crossed over 
insertion, when destro^^ed, in order to re- 
store normal sphincter action. 

SUMMARY 

An effort has been made to correlate 
the easil}^ understood anatom}^ of the 
anterior abdominal wall with the poorl}^ 
understood anatomj^ of the pelvis and 
retroperitoneal space. Once this correlation 
is understood the student or phj'-sician can 
easil}*^ and quickl}’ orient the different 
la^'^ers. Some surgical applications of this 
knowledge have been presented. As the 
internist must know his drugs, so must the 
surgeon know his fascial spaces. 
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T his paper is based on the experience 
gained from a series of 4,283 appen- 
dectomies compiled from personal 
office and hospital records. The cases 
comprise appendectomies performed in the 
Jewish and Mount Sinai Hospitals from 
1913 to January i, 1942. The series in- 
cludes operations on the appendix for 
acute, subacute and chronic lesions. In 
the above total are included appendec- 
tomies done in the course of abdominal 
operations performed for other conditions. 

CHRONIC APPENDICITIS 

There is no question that chronic 
appendicitis is a distinct clinical entity. 
Absolute cure of many patients follows 
the removal of an appendix packed with 
foreign bodies of all kinds. Fecal concre- 
tions constituted the large majority of 
abnormal bodies found in the appendix, pin 
worms were not uncommon, seeds, round 
worms and solid objects were rarely found. 
Two cases of carcinoid of the appendix 
were uncovered, as a result of symptoms 
resembling those of chronic appendicitis. 
Especially annoying are the symptoms 
referable to those appendices situated 
retrocecalh' and bound to the posterior wall 
of the cecum. The u-shaped appendix, so 
formed by adhesions which bind down the 
raid-portion of the viscus commonl3' re- 
sults in nagging sj'mptoms. Its removal 
may cause relief from complaint that is 
often spectacular. Symptoms of chronic 
appendicitis maj'^ occur in children and 
adults. In children the symptoms' are 
usually due to congenital malposition of 
the appendix dependent upon non-rotation 


of the cecum placing the appendix in a 
retrocecal position. 

INCIDENTAL REMOVAL OF APPENDIX 

The incidental removal ol the appendix 
should almost always be undertaken while 
operating for other abdominal conditions. 
1 have never had to regret this additional 
step even in the presence of a ruptured 
extra-uterine pregnane^'. The appendix 
should be removed when the primary 
operation is a cholecystectom}' except in 
rare instances. 

ACUTE APPENDICITIS 

When the classical symptoms of pain, 
tenderness and rigidity in the right lower 
quadrant are present, the diagnosis should 
not be difficult. There are, however, many 
variations from this picture which fre- 
quentlj- tax one’s abilitj' to make a proper 
diagnosis. In manj' cases there is a variable 
amount of discomfort depending upon the 
stages of the disease. Rigidity may be very 
marked without much inflammation of the 
appendix at the time of operation. Con- 
verseljy rigidity of the abdomen is often 
slight especiall}' in fat individuals in whom 
the appendix is commonl}- gangrenous. 
The phy'sical examination is a most reliable 
means of making a diagnosis. The white 
blood count, particularly- the Schilling 
modification is of some assistance, but 
greater reliance must be placed upon the 
degree of rigidity^ present. This is fre- 
quently" difficult to evaluate and accurate 
diagnosis often depends on a “six-th sense” 
which is acquired only after one has pal- 
pated hundreds of abdomens. The blood 
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count is umloubtt'cily helpful, i)Ul should physician. Drawing U)) of the leg during 
he usixl only as an adjunct in obtaining a palpation <d tlie right iliac fossa is the 
<iiagnosis. 1 he manifestations of appemli- most important sign of an inflamed ap- 
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citis in children and adults varies. .-Vp- j>en<liN. The physical examination of the 
pendicitis in children frecpiently does not abdomen supersedes tlie laboratory oxam- 
follow the rules. Rigidity and tenderness ination. Tlie stage of the disease, the 
are often diflieult to elicit especi.aily in anatomical !oeatioi\ and tlie type of incision 
very young children. In children uji to can be determined by careful evaluation 
five or six years of age it is usually most of all the factors Isefore operation, 
diflieult to obtain proper data for arriving 
at .a conclusion as to the cause of the ill* 
ness. The symjrtoms in children are rather 

variable .and little clependenec can Ire 'I'he youngest patient operated upon 
placed upon the child’s statements, iiul was a baby eight months old. The oldest 
the greatest dependence must Ire placed patient operated on was eighty-one years 
upon the abdominal examination by the old. The former recovered as did the latter. 
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It will be noted (Fig. i) that the greatest 
number of patients (2,445) were operated 
upon between the second and third dec- 
ades. In the fourth and fifth decades there 
were 1,109 patients operated on. 

As stated above appendicitis in children 
progresses rapidly and no time should be 
lost operating upon them. One child 
eighteen months old was sick three days 
with symptoms of appendicitis. At opera- 
tion a perforated appendix with peritonitis 
was found. He recovered. 

Appendicitis in the aged is a serious 
condition because the great majority are 
far advanced cases, usually of the gangre- 
nous perforated type. 

CAUSE 

The cause of appendicitis is unknown. 
Hematogenous infection plays a part 
undoubtedly in many cases, and is par- 
ticularly dangerous when associated with 
“sore throat.” Obstruction to the circula- 
tion may be due to fecoliths, other foreign 
bodies as well as to anatomical deformities. 
Indiscretion in diet is often a determining 
factor. I have noticed, however, a strong 
relationship between the eating of “hot 
dogs” and appendicitis. John B. Deaver 
often stated in his clinic that an appendix 
once infected is always diseased. He also 
said “the appendix never forgets,” mean- 
ing of course after the first attack others 
are sure to follow. However, obstruction 
of the appendiceal lumen from without or 
from within appears to be the trigger 
which sets off most acute attacks. 

INCISIONS 

Many types of Incisions have been 
advocated: the straight incision, the Mc- 
Burney and the so-called extraperitoneal 
or lateral approach for those appendices 
lying in the loin space. Much has been 
written about the use of the McBurney 
incision in acute appendicitis. I use it in 
some types of this disease, especially in 
those sulTering from chronic appendicitis. 
In my opinion, it is a fallacy to state that 
the mortality of acute appendicitis can be 


reduced by the use of the McBurney 
incision. The field through which one works 
is very limited and, therefore, in removing 
an appendix acutel}'^ inflamed more trau- 
matism is inflicted. It is also claimed for 
the McBurney incision that when an 
infection occurs in the wound there is less 
likelihood of hernia resulting. I have 
observed this complication following infec- 
tion even after the muscle splitting incision. 
With the straight incision, the site of 
operation can be visualized more thor- 
oughly and the appendix, therefore, can be 
removed more readily. It is a well kno^vn 
fact that the location of the appendix 
anatomicall}^ may var3^ It may assume 
twelve to fourteen different positions. The 
incision should alwaj'^s be' planned with 
this fact in mind. 

SULFA DRUGS 

The indications for the use of sulfa- 
nilamide and other sulfa drugs have been 
materially broadened on account of its use 
in inflammatory conditions other than 
streptococcic infections. It seems to do 
more good in those cases that have 
perforated causing as a result a localized 
abscess or a spreading peritonitis. In some 
patients the results are magical. Even 
before the use of sulfanilamide the major- 
ity of these cases recovered but there is no 
doubt the sulfa drugs have saved manj' 
lives. Since 1937, when prontosil and its 
derivatives were introduced we have en- 
countered four deaths. A child eight years 
old was admitted to the hospital in 
Februarj^ i937> with symptoms of general 
peritonitis. Upon opening the abdomen a 
large amount of pus exuded. The appendix 
was removed but was not considered the 
cause of the peritonitis. Prontosil was 
used. One patient was admitted to the 
medical wards in Februarj', 1940. He was 
transferred to surgerj" after several days of 
obsers'ation. At operation a suppurative 
appendicitis was found. He developed later 
a pelvic abscess which was drained. Follow- 
ing this he eventrated the contents of the 
abdomen. Sulfanilamide was used. A patient 
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sixty-four years old was admitted to the 
hospital, March, 1941, several days after 
the initial symptoms of appendicitis. When 
operated upon an acute perforated gangre- 
nous appendix accompanied by general peri- 
tonitis was found. Sulfanilamide was used 
without avail. A child three years old was 
admitted to the hospital, October, 1941. 
At operation an acute perforated appendix 
was found. The patient received 8 Gm. of 
sulfanilamide after operation on account 
of a misunderstanding between the medical 
and surgical services. 

COMMENT 

While the sulfa products have acted 
magically in many cases, the impossible 
cannot be expected in a review of the above 
reported deaths. In the first case we were 
dealing with a primary peritonitis, a rather 
fatal disease in children. In the second 
case, consultation was not asked for at the 
proper time. The third case was treated 
too long at home. In the fourth case 
it is evident an overdose of sulfa was 
administered. 

EMERGENCY OPERATION VERSUS 
DEL.AYED OPERATION 

There is no question that the diagnosis 
once having been made, the appendix 
should be removed immediately. In chil- 
dren the operation should be performed 
at any time of the day or night because 
in the young the appendix has the peculiar 
faculty of becoming gangrenous in a com- 
paratively short tirhe. The absence of 
pain after a very severe initial manifesta- 
tion portends great danger, especiallj’’ in 
children. I have been consulting surgeon 
to the Foster Home for Jewish children 
for over twenty-five j^ears. By making the 
resident nurse appendicitis conscious, ab- 
dominal pain in a child is prompth" 
reported. We have never lost a patient 
following operation for this disease at this 
institution. In adults after the symptoms 
have been present for two or more days 
it may not be necessary to operate im- 
mediately especially if they arrive in the 


wee hours of the night. It is better to give 
glucose parenterally and remove the ap- 
pendix at an opportune time in the morn- 
ing. An inflamed appendix should always 
be removed. Simple drainage of the abscess 
is an incomplete operation. A gangrenous 
appendix that remains is always a source 
of infection and the sinus commonly does 
not heal unless the offending organ is 
finally removed. There are some neglected 
cases encountered where the appendix has 
entirel}’- sloughed off at its base. In these 
cases nature has amputated the appendix. 
Drainage of the abscess is the preferred 
operation in such instances. Many of these 
cases require a subsequent operation for 
the closure of a fecal fistula. A gangrenous, 
perforated appendix adjacent to its inser- 
tion at the cecum requires a special 
technic. A cecostomy should be performed 
and a pezzer catheter inserted, protected 
bj' the great omentum. Obviously inver- 
sion of the cecum cannot be done. 

DRAINAGE 

With a greater experience the surgeon 
is inclined to use less drainage after oper- 
ation for acute cases. In a patient, how- 
ever, where perforation has occurred and a 
localized collection of pus is found, drain- 
age should be instituted. The best results 
are obtained in badlj’^ infected cases when 
the wounds are kept wide open. All 
drainage is removed at the end of five days. 
When stitches are considered necessary 
because of a lengthy incision, through-and- 
through silkworm gut or dermal sutures 
are passed through all the layers of the 
abdomen and loosely tied. No attempt is 
made at tier suturing. The incidence of 
hernia is not increased by through-and- 
through sutures. In fact it has alwa^'s 
seemed to me the danger was less with this 
technic. 

ANESTHESIA 

As a result of the division of appendicitis 
into acute, subacute and chronic types, the 
kind of anesthetic used can also be varied 
depending upon the degree of inflammation 
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that exists. In chronic appendicitis a 
general anesthetic may be used. In patients 
in the acute stages of the disease, those in 
whom we suspect perforation, localized 
peritonitis, abscesses or an acute unrup- 
tured appendix with high leukocytosis, 
spinal anesthesia is the choice as compared 
with all other types of anesthetics. As 
stated in a former paper, spinal anesthesia 
saves lives rather than destroys them. On 
account of the relaxation of the abdominal 
wall one can localize the operating area 
without spreading the infection. This is 
probably the most important factor in the 
reduetion of mortality in patients suffering 
from acute perforated appendicitis. As a 
result of this type of anesthetic I have 
used what I have been accustomed to call 
the two forceps technic. In this technic 
the colon is visualized through the incision 
and two Russian tissue forceps are used, 
one in either hand to pick up the cecum. 
This frequently allows the appendix to be 
delivered into the wound without the 
insertion of the finger into the abdominal 
cavit3\ In children ether is the anesthetic 
of choice. On account of an upper respira- 
tory infection chloroform was admin- 
istered to a child twelve 3'^ears old. She died 
of acute 3’’eIIow atroph3'^ of the liver which 
was verified at postmortem examination. 

Complications depend largely upon the 
care and the gentleness used at the time of 
operation. Some complications are un- 
avoidable. Intestinal obstruction, for in- 
stance, ma3'^ result from a simple adhesion 
between the intestine and the parietal 
peritoneum or from an adhesive kinking 
of the gut upon itself. Symptoms of 
intestinal obstruction ma3'^ appear shortl3'^ 
after operation and the sooner these 
adhesions are released and the intestines 
placed in their normal position again the 
more quickl3' will the s3'mptoms subside. 

I have performed five successful operations 
all in a comparativel3" short time on the 
same patient with persistent intestinal 
obstruction. These operations consisted 
in the release of adhesions, ileostom3- or 
colostom3% closure of coIostom3' or ileos- 


tomy and the repair of the incisional hernia 
which almost invariabl3r occurs after drain- 
age cases. Today these cases should all be 
afforded the benefit of a trial on Wangen- 
steen suction, for the infIammator3’- t3'pe 
of obstruction is the type that responds 
most readily to this method. Four of our 
patients died of intestinal obstruction. 

HEMORRHAGE 

Hemorrhage following an appendectom3’ 
is a ver3'^ rare complication. We invariabl3'^ 
invert the stump of the appendix. One 
must take care not to puncture the small 
blood vessels in the wall of the cecum. If 
this is done a rapidly forming hematoma 
may result. Several years ago I operated 
on a man, twent3^-one years old, in whom 
this complication developed. At reopera- 
tion an enormous hematoma of the mesen- 
tery was found and he died despite the use 
of blood transfusions. " 

Secondary abscesses occur in neglected 
cases or those that have been dela3’^ed too 
long for operation. Secondar3'^ collections 
should be opened wherever the3'^ occur. 
The usual sites are the left iliac fossa, the 
subhepatic and suphrenic spaces. 

MORTALITY AND STATISTICS 

Out of the total number of operations 
performed there were sevent3f-one deaths 
(1.65 per cent). Of these there was a total 
of 2459 acute cases of appendicitis oper- 
ated upon; thirty-three cases (1.34 per 
cent) of acute, perforated, gangrenous 
appendicitis, complicated b3'^ general peri- 
tonitis died. Thirt3'^-four (0.79 per cent) 
cases died, not as a result of appendicitis 
but following the primar3^ condition for 
which the3'^ were operated upon. Four 
deaths (.093 per cent) resulted from acute 
intestinal obstruction. 

CONCLUSIONS 

1. Chronic appendicitis is a distinct 
entit3^ 

2. The diagnosis of appendicitis in 
children is often difficult to make. 
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3. In my experience the McBurney in- 
cision has not decreased the mortality fol- 
lowing operations for acute appendicitis. 

4. I have never regretted using the 
straight incision provided it is placed 
properl}' over the site of the diseased 
appendix. 

5. While sulfa drugs have made an 
unusual contribution in the outcome of 
patients suffering from acute gangrenous, 
perforated appendicitis, I have not used 
it a sufficient number of times to present 


confirmatory evidence of its efficacy. The 
great majority of these cases recovered 
before the advent of these drugs in 1937. 

6. With added experience less drainage 
of acute cases is used. 

Excepting children spinal anesthesia 
is used in all acute cases. 

8. Some of the complications are dis- 
cussed. 

9. Out of 2,459 ^icute cases, thirty-three 
patients died (1.34 per cent). 


The syndrome of chronic ulcerative colitis may develop as a result of 
Infection by one or more of several bacterial and animal parasites, or in 
association with certain dietary and constitutional deficiencies, or as a 
result of poisoning with certain chemicals. 
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E vidence is accumulating that cer- 
tain conceptions in surgery, hitherto 
considered fundamental, must be 
greatl}'^ modified in the light of new experi- 
ences in the treatment of contaminated 
and infected wounds by the local and 
systemic administration of the sulfa com- 
pounds. Strode’ following the Pearl Harbor 
debacle, reports the prolongation of the 
“golden period” for the debridement and 
closure of wounds from six to seventy-two 
hours by the immediate application of the 
sulfonamides to the wounded area. At 
the Mare Island Naval Hospital we have 
been able successfullj'' to repair divided 
tendons twenty-six hours after the acci- 
dent, administering the drugs locallj' at 
the time of repair and orally after the 
operation. At the same hospital, injuries 
to soft parts, compound fractures, com- 
pound injuries to skull and brain, have 
been treated, when first seen, by the local 
application of the sulfonamides, followed 
at operation by irrigation, debridement or 
excision, and again bj^ the local application 
of the drugs, supplemented after operation 
by their systemic administration. Re- 
peatedljs such treatment has resulted in 
the phenomenal healing of apparentlj”^ 
hopeless!}' contaminated wounds. It is 
increasingly apparent, however, that the 
mode of application of these drugs is 
one of the most important factors in 
determining their effectiveness as miracle 
workers. Too often their administration 
is deferred until the patient reaches the 
operating table, and here, too, the mode 


of application may not be productive of 
the best possible results. 

The following precautions and pro- 
cedures appear fundamental at the present 
time, though subject to change as fresh 
knowledge concerning these potent drugs 
is obtained: 

1. For local application, finely powdered 
or finel}' crystalline sulfathiazole and 
sulfanilamide are used in a mixture of equal 
parts (a) sulfanilamide, for its compara- 
tively quick and easier solubility and 
therefore more prompt absorption (b) 
sulfathiazole, for its more prolonged action 
due to less solubility. Sulfanilamide and 
not sulfathiazole is used intracranially, 
due to the harmful inflammatory reaction 
initiated in brain tissue bj' the latter. 

2. Whenever possible, this mixture 
should be applied immediately after the 
injury, at the first dressing by “first aider.” 
nurse, or doctor. The fighting men them- 
selves, stretcher bearers, corpsmen, nurses 
and doctors should be taught to introduce 
15 Gm. of the mixture, (or of sulfanilamide, 
or of sulfathiazole if only one is available), 
directly into any large wound at the earliest 
opportunit}' — if possible the moment after 
it is sustained, or when first seen, or at 
the time of appl3'ing the first field dressing, 
or while a'waiting transportation to an 
emergency station. A determined effort 
should be made to introduce it into the 
depths of the wound and under flaps of 
avulsed muscle or skin. 

3. Immediately upon arrival at the 
emergency station or at the hospital, when 


* The opinions contained herein are the private ones of the author, and are not to be construed as official or reflect- 
ing the views of the Navy Department, or the naval service at large. 
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the wound is being inspected to determine 
its character and extent for proper dis- 
position of the case, the drugs should again 
be applied in generous amounts, directly 
or by atomizer, to every pocket and crevice 
of the wound, under elevated or avulsed 
flaps of skin, in exposed intermuscular 
planes, around denuded bone and among 
bone fragments. The prompt application 
of the drugs to all contaminated surfaces 
at the earliest possible moment, even before 
treatment for shock is instituted, will lead 
to their early absorption and effective 
concentration in those tissue fluids most 
heavily exposed to bacterial contamina- 
tion, thus providing for the early inhibition 
of bacterial growth. In the meantime, 
preparations for the treatment of shock, or 
arrangements for the removal of the 
patient to the operating room, are being 
made. 

4. At the operating table, following 
thorough irrigation of the wound, the local 
application of the drugs should not be 
deferred to the end of the operation, but 
should proceed simultaneously with the 
debridement or excision of the traumatized 
tissue. As soon as freshly incised, raw 
areas are exposed by the excision of tissue, 
the powder mixture is gently rubbed over 
the newly produced surfaces. Mixed with 
blood and tissue fluids, the powder makes a 
milky suspension, which is easily brought 
into contact with all crevices of potentially 
contaminated tissues. Simple “frosting” 
of the wound, as advocated so universally, 
is not equally effective in bringing the 
powder into contact with all contaminated 
tissues. 

This periodic application of the drugs in 
stages, as the operation proceeds, insures 
their presence in the tissues almost simul- 
taneously with, or even before, the con- 
tamination of these same tissues and tissue 
fluids by bacteria. It also insures that no 
creviee or pocket of the wound is missed. 
In operating in the presence of grossly 
infected tissues as in the repair of a colos- 
tomy or of an intestinal fistula, I have 
made it a rule to apply the powder every 


few minutes, whenever a new area of 
freshly incised tissue is exposed, whether 
it be in the abdominal wall, the mesenterj^, 
or the retroperitoneal spaces. In open re- 
sections of the bowel, or stomach, the 
powdered mixture is applied to all raw 
mesenteric areas before entering the lumen 
of the viscus in order that the inhibiting, 
antibacterial agent is present in the tissues 
before their contamination by bacteria. 
Similarl}’-, in pneumonectomy and lobec- 
tomy, after mobilization of the hilum and 
ligation and division of the hilar vessels, 
the powdered suspension is brought into 
contact with mediastinal surfaces, the ex- 
posed pleura, and the exposed edges of the 
incision in the thoracic wall before opening 
the infected bronchus. In this way operative 
areas are impregnated with the drug one 
and two hours earlier than would be the case 
if application of the drug were deferred to 
the end of the operation Moreover, the 
impregnation of tissue fluids with the sulfa 
mixture before their contamination by bac- 
teria, which may be inevitable as the 
operation proceeds, is, I believe, a most 
important factor in the inhibition of bac- 
terial growth. 

5. It is important in the final local ap- 
plication of the sulfonamides to avoid large 
dry masses and clumps of powder in the 
wound. To dump large amounts of the dry 
powder into a wound or into the peritoneal 
cavity, or as one author mistakenly ad- 
vises, to “fill the wound with powder” is 
almost certainly’- inviting poor healing due 
to the presence of this dry or caked powder 
acting as a foreign body. An emulsion or 
suspension of the powdered drug made 
with blood and tissue lymph, thinly 
smeared over all surfaces of the wound, 
insures their early solution and effective 
absorption with the least interference with 
healing. 

6. In those instances in which con- 
tamination has already been followed by 
well advanced infection as in peritonitis, 
the drugs must be applied to all infected 
peritoneal surfaces and pockets and such 
local application should be supplemented 
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immediately by the intravenous injection 
of 5 Gm. of one of the sodium salts, prefer- 
ably sodium sulfathiazole. This can be done 
at the operating table preceding the intra- 
venous administration of salt solution for 
the replacement of fluids. Following opera- 
tion, if nausea or gastric suction make oral 
administration impossible, the intravenous 
injection of 5 Gm. of sodium sulfathiazole 
dissolved in 100 cc. of distilled water may 
be repeated twice daily. Subcutaneously or 
intravenously, sulfanilamide may be ad- 
ministered as a I per cent solution : i .5 Gm. 
dissolved in 1 50 cc. of physiological saline, 
brought to a boil, then cooled to body tem- 
perature, maj’^ be administered by hj'po- 
dermoclysis every six hours. 

In certain instances in which vomiting 
prevents oral administration, sulfanilamide 
may be administered per rectum as a 
suspension in water: 4 to 6 Gm. of sulfa- 
nilamide powder are stirred thoroughly in 
100 cc. of tap water and introduced into 
the rectum by catheter every six or eight 
hours for twenty-four hours, and then 
twice daily. A concentration of 4.6 mg. per 
100 cc. of blood was achieved after three 
such rectal instillations. 

Following operation, as soon as nausea 
or vomiting permit, sulfathiazole or sul- 
fanilamide maj'^ be administered orally: 
4 or 6 Gm. at the initial dose and i Gm. 
every four hours thereafter. Rarely is it 
necessary to continue the oral administra- 
tion for more than four or five days, and it 
should be definitely discontinued at the end 
of ten days, or before if marked cj^anosis, or 
a skin eruption resembling scarlet fever, or 
a high unexplained fever supervene. It is 
important to avoid overconcentration of 
the drugs in the urine with the possible 
production of sulfa crystals in the renal 
pelvis, ureter or bladder. Sufficient fluids 
must be administered to insure a urinary 
output of at least i ,000 cc. daily, although 
1,500 cc. is preferable. The deposit of 
crystals in the kidnej'^s will be further pre- 
vented if the hydrogen ion concentration 
of the urine is maintained between 7.2 
and 7.4 by the simultaneous administration 


of 1 Gm. of sodium bicarbonate with each 
gram of the drug. . 

The following case report illustrates the 
use of the drugs in the management of a 
truly generalized peritonitis following the 
rupture of a duodenal ulcer at least twentj^- 
seven hours and possibly thirty-six hours 
previously. Under ordinary circumstances 
such a generalized peritonitis with bilateral 
subphrenic collections of pus would have 
in all probability ended fatally: 

CASE REPORT 

The patient, forty-six years old, re-enlisted 
in the Navy on Monday, ii, and that 

evening he embarked upon a prolonged celebra- 
tion. Events in the next eighteen hours are 
remembered only haziljs but he recalls being 
awakened Tuesday morning with severe inter- 
mittent pains over the entire abdomen. How- 
ever, he slept most of the daj' and when he 
finally awoke at 4:00, he was conscious of 
severe abdominal pain. He was admitted to 
Mare Island Naval Hospital at 1 1 :oo p.m. 
Tuesday evening. There had been no vomiting 
or diarrhea and there had been no previous 
symptoms of ulcer. There was a history of 
syphilis in 1925, probably inadequately treated. 

Phj^sical examination disclosed a rigid abdo- 
men, most pronounced in the epigastrium. 
The pulse rate was 102, temperature ioi°F. 
blood pressure 140/90, hemoglobin 90 per cent, 
red blood cells numbered 4,720,000, white 
blood cells 21,000, 86 per cent being poly- 
morphonuclears of which 65 per cent were 
mature and 21 per cent banded, blood alcohol 
0.5 mg. per cent. 

The admitting officer’s tentative diagnosis 
was either a perforated ulcer or tabetic crisis. 
Re-examination at 6;oo a.m. Wednesday, 
revealed the presence of occasional abdominal 
cramps and severe, generalized, abdominal 
tenderness and rigidity with some distention. 
The pulse rate was 112, temperature 99-7°^- 
and the white cell count now numbered 27,400, 
81 per cent being polymorphonuclears, of which 
47 per cent were mature, 34 per cent banded. 
Roentgenograms disclosed a lajmr of air under 
each diaphragm, fully 2.5 cm. wide. 

Laparotomy for a ruptured viscus was per- 
formed under gas anesthesia at 11:00 a.m. 
Wednesday, twentj^-seven hours after the 
known onset of abdominal pain. The appear- 
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ance of the intra-abdominal viscera at opera- 
tion suggested that perforation probably had 
occurred even hours earlier, but was not noted 
by the patient because of in’s state of inebria- 
tion. The operation was conducted through a 
short, high, right rectus incision. On opening 
the peritoneum there was an e.xplosive dis- 
charge of gas. Tile peritoneal surfaces every- 
where were injected and covered with fibrin. 
From under each diapiiragm about 250 cc. of 
brownish turbid fluid were evacuated. On 
elevating the right lobe of the liver, a leaking 
perforation of tiie duodenum was found, 4 mm. 
in diameter, surrounded by inflamed indurated 
tissue and b.athcd in thick purulent e.vudatc. 
The duodenum and surrounding tissues were 
rigid with induration over an area fully 10 cm. 
in diameter. On c.\ploring the pelvis, a large 
amount of purulent material was found with 
heavy deposits of fibrin on the wall of the 
intestines lying there. To facilitate withdrawing 
this fluid a short muscle-splitting incision was 
made in the right flank, through which pus 
was evacuated by suction from the pelvis, both 
flanks, and between loops of small bowel. The 
perforation was closed with a flap of omentum 
anchored in place with mattress sutures of silk, 
no attempt being made to approximate the 
edges of the perforation itself. A mixture of 
10 Gm. of sulfathiazole and 15 Gm. of sulfa- 
nilamide was applied to the inflamed peri- 
toneum. Successive portions of this powder, 
placed in the palm of the operator’s gloved 
hand were mixed with peritoneal fluid and 
applied successively to the peritoneal surfaces 
in the pelvis, both flanks, under both surfaces 
of the diaphragm and over the surfaces of the 
liver, the stomach, the spleen and the intes- 
tines. Both incisions were closed without 
drainage. 

During the operation, the patient received 
250 cc. of blood plasma, 800 cc. of normal 
saline solution and 4 Gm. of sodium sulfa- 
pyradine intravenously. At the end of the 
operation the pulse rate was 130, respirations 
32, blood pressure 104/80. Following the 
cessation of the anesthetic, he immediately 
became very cyanotic with a pulse rate of 
152 and respirations of 56. He was placed in an 
oxygen tent in which he remained for two days. 
Continuous suction through a Levine tube 
kept the stomach empty. He was permitted to 
drink two to three ounces of water at frequent 
internals, provided it drained promptly through 


the Levine tube. During the first twenty-four 
hours, postoperatively, he drank 2,500 cc. of 
water, but during the same period 2,600 cc. of 
fluid was withdrawn from the stomach b\' 
Wangensteen suction. This concession of 
permitting a patient to drink water or even 
tea, following the suturing of a perforation, or 
resection of the stomach, docs no harm in the 
presence of a well functioning suction appara- 
tus, and it relieves the intolerable discomfort 
of a dry mouth. Moreover, it keeps the throat 
and esophagus well washed, an important 
precaution against ulceration of the pharynx by 
the indwelling tube. A negative balance, that 
is, less fluid withdrawn than taken in, was 
noted on the third day postoperatively, and 
the tube was withdrawn on the fourth day. 
Rectal instillations of 300 cc. of normal salt 
solution every four hours, and the twice dally 
intravenous administration of 1,000 cc. of 
5 per cent glucose solution in normal salt 
solution provided an adequate fluid intake. 

The accompanying chart records the amount 
of sulfonamides administered daily and their 
concentration in the blood. (Table i.) 


Table 1 


Sulfonamides 

Blood Level of 

D.'iic and Hour 

Administered, 

Sulfa Drugs, 


Gm. 

Mg. Per Cent 

5-13-42: noo 

1 



5 l.V. 


1500 


29.5 

1700 


25 

5-14-42: 1200 

5 l.V. 

•5 

1600 


20 

5-15-42: 0900 

5 l.V. 

6.2 

1630 

5 l.V. 

10 

2000 


18 

5-16-42: 0800 

5 l.V. 

4-5 

1600 


3-9 

5-17-42: 0800 


1 

1430 

2 (M) 



5 l.V. 


iSoo 

2 (M) 

8.3 

5-18-42: 0830 

2 (M), t.i.d. 

6.5 

5-19-42: 0900 

2 (M), t.i.d. 

\ 

5-20-42: 0800 

i (M), q.4.h. 

3 

5-21-42: 0830 

I (M), q.4.h. , 

3-5 

5-22-42: 0700 

, 

2.8 

Soft diet 

I 



On the sixth postoperative day the wound 
partially broke open with the discharge of 
considerable pus. The wound healed by granu- 
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lation and at the present time he has a definite 
though moderate hernia. 

The culture of the intra-abdominal pus 
yielded Staphylococcus aureus and a non- 
hemolytic streptococcus. 

In the convalescent period, his only remain- 
ing nine badly infected teeth were extracted. 
He has had absolutely no symptoms referable 
to the duodenal ulceration, and he ate a soft 
diet compatible with the edentulous condition 
of his mouth. Roentgenographic studies two 
montlis after operation disclosed no gastric 
retention, but a persistent deformity and 
irregularity of the duodenum. The patient 
considered himself well except for the small 
ventral hernia, easily controlled with an ab- 
dominal binder. 

SUMMARY 

1. In the management of contami- 
nated wounds and potentially contam- 
inated wounds a mixture of equal parts of 
sulfanilamide and sulfathiazole powder or 
crystals is applied in generous amounts to 
every pocket and crevice of the wound at 
the earliest possible moment whether on 
the field of battle, at first aid stations, or in 
the emergency rooms of our hospitals. At 
the first dressing or at the first inspection 
of the wound, every effort should be made 
to get the drug in contact with all raw 
surfaces. The earlier the drug can be 
applied after bacterial contamination, the 
more effective will be the inhibition of 
bacterial growth. 

2. The local application of the drug 
should be repeated again at operation 
when a debridement or excision is per- 
formed. When operating in a dirty or 
potentiallj’^ contaminated wound as during 
a debridement, or in the closure of a 
colostomy, the drug mixture should be 
applied at successive stages as the oper- 
ation proceeds and as freshly incised 
areas are exposed in the operative field, 
endeavoring to impregnate these raw areas 
simultaneously with or even before their 
contamination by bacterial organisms. 

3. In open resections of any part of the 
intestinal canal, or in lobectomy or pneu- 
monectomy, the ra%v surfaces of incised 


tissues should be impregnated with the 
drugs before opening the unsterile or 
infected viscus or bronchus. 

4. In localized or general peritonitis, 
the drug should be brought into contact 
with all contaminated surfaces. Mixed 
with blood and tissue fluids, the drug is 
thinly smeared or rubbed over all infected 
peritoneal surfaces, thus insuring maxi- 
mum absorption and least interference 
with healing. Dumping large masses of the 
dry powder into a wound is inviting poor 
healing, as it may then act as a foreign 
bodj'. 

5. “ Frosting” a wound reaches only the 
superficial surfaces of a wound. A suspen- 
sion of the powder in tissue fluids permits 
more effective contact with all nooks and 
crannies, all crevices of a wound. 

6. After operation, when vomiting or 
gastric suction prevent their oral adminis- 
tration, the drugs may be administered 
subcutaneously, intravenously, or rectally: 

As a 0.8 per cent solution (8 Gm. in 
1,000 cc. Ringer’s or normal saline solution) 
sulfanilamide may be administered by 
hj'podermoclysis. 

Five Gm. of sodium sulfathiazole dis- 
solved in 100 cc. of distilled water ma}' be 
given intravenously twice daily. Sulfa- 
nilamide maj' be given intravenously every 
six hours as a i per cent solution (1.5 Gm. 
in 150 cc. normal saline solution). 

Four to 6 Gm. of sulfanilamide powder 
suspended in 100 cc. of tap water may be 
administered per rectum as a retention 
enema every six to eight hours for twenty- 
four hours, and then twice daiI}^ 

7. Orally, 4 to 6 Gm. of the sulfonamides 
may be given as the initial dose, and i Gm. 
every four hours thereafter. Rarely should 
it be continued in this dosage more than 
five days, and very rarely after ten daj^s. 
Marked cyanosis, a scarletiniform rash, 
or a high unexplained fever demand the 
discontinuance of the drug. A daily urinary 
output of at least 1,000 cc. is imperative 
and 1,500 cc. is preferable. 

8. Many cases including compound in- 
juries of the extremities, skull, thorax and 
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abdomen, have been treated successfully 
according to the above principles. The 
complete recovery of a case of generalized 
peritonitis with large collections of pus in 
the pelvis, in both flanks, and under both 
leaves of the diaphragm, following the 
rupture of a duodenal ulcer twenty-seven 
hours previous to operation, is presented in 
detail. In this instance, the concentration 
of the sulfonamides in the blood reached 
29 mg. per cent in the course of the first 
twenU'-four hours after operation. 
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TREATMENT OF SKELETAL PAIN WITH PROCAINE 

INJECTIONS 

AN ANALYSIS OF 295 GASES IN GENERAL PRACTICE 


Ralph L. Gorrell, m.d.* 

Surgeon, Gorrell Hospital 
CLARION, IOWA 


I N the course of an average general 
practice, 295 patients were injected 
with procaine, nupercaine or eucupin 
solution. The magnitude of the problem of 
pain can be realized when one finds that 
214 additional patients complaining of pain 
during the same five-year period were not 
injected, i.e., the former group had pain 
severe enough so that an injection, often 
feared and usually detested bj' the layman, 
was not objected to. 

Causes of Pain. Table i lists the causes 
of pain as determined by myself and vari- 


Table i 

I. Trauma 

A. Direct injury and bruising 13 

B. Indirect twisting and straining 

1. Sprained ankle 24 

2 . Sprained back 6 

3. Sprained knee 2 

II. Protruded intervertebral disc 

A. Suspected in g, removed in 3 

III. “Stiff neck” 17 

IV. Painful scar 6 

V. Osteo-arthritis 3 i 

VI. Rheumatic (myalgia, fibrositis, neuralgia) 164 

A. Predominantly menopausal 9 

VII. Miscellaneous; Recurrent painful ankle 2 

Herpes zoster, persistent i 

Pleurisy, radiologically proved •. 4 

Lung abscess 2 

One each of gout, renal colic, gallbladder colic, 
carcinoma of stomach 4 


Each figure represents one patient, classified under 
the predominant cause of pain. 

ous consultants, and proved by (i) opera- 
tion in a few cases, (2) roentgenologic 
study, (3) physical examination and (4) 
passage of time, which indicated that a 
serious underlying condition was not pres- 
ent. Consultation with orthopedists, neuro- 
surgeons, internists and general surgeons 
at the Mayo Clinic and elsewhere was 
obtained. 


One must remember that a patient with 
proved hypertrophic arthritis of the spine 
does not have pain because of the bony 
changes themselves, inasmuch as similar 
roentgen views can be found in patients 
who have no pain. The same statement 
holds for patients with bony spurs of the 
heel. 

Because of lack of definite diagnostic 
criteria for such diagnoses, the terms 
lumbago, fibrositis, myalgia, lumbosacral 
strain and the various neuralgias have not 
been used. 

PAIN IS NOT DIAGNOSTIC 

The more one injects patients complain- 
ing of pain, the more one realizes that 
certain types of pain are not diagnostic and 
far from being pathognomonic. Precordial 
pain radiated to the left shoulder and down 
the left arm is an especially common cause 
of worry to the patient because of its 
possible association with angina pectoris. 
Chest pain, of “pleuritic” tj^pe, i.e., in- 
creased by deep respiration or cough, is 
quite often of superficial origin, as indi- 
cated by the lack of findings on physical 
and roentgenologic examination. 

Pain in the low back is a common com- 
plaint. After elimination of pelvic, bladder, 
rectal, kidney and vertebral causes, 
there remains a large number of individuals 
who complain of low back pain in acute 
attacks following slight or heavy exertion 
or in a chronic form. The great majority 
of these individuals can be relieved by 
local anesthetic injections, exercises, heat 
and reduction in weight. Belts were not 
recommended for any patient with back 
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pain, except for such times (riding a 
tractor or a railroad engine) when per- 
sistent jarring and strain could be expected. 
A belt or corset is no more a treatment for 
back pain than a crutch is a treatment for 
a painful ankle. 

The relief of pain by procaine injections 
is not diagnostic. The pain of a protruded 
intervertebral disc can be relieved for 
weeks. A woman with a giant cell tumor 
of the knee and painful disability on walk- 
ing was relieved by such injections. A 
surgically proved case of spasm of the 
sphincter of Vater was relieved more 
quickly by infiltration of the tender point 
over the right upper quadrant than by 
nitroglycerine and morphine. Abdominal 
pain due to a cystoscopically proved en- 
largement of the verumontanum and 
urinary retention was relieved promptly 
by injection. The relief of pain by local 
anesthetic hijectiojis does not free one from 
the responsibility of determining a possible 
serious cause for the pain. 

Repeated recurrences of pain indicate 
that (i) the underlying condition has not 
been found, (2) auxiliary treatment has 
not been carried out, e.g., exercises for 
painful backs or (3) the “trigger points” 
were not injected. 

PHYSIOLOGIC BACKGROUND 

Sir Thomas Lewis’ clinical and experi- 
mental work on pain*’- and Leriche’s^ 
surgical attacks on pain-carrying nerves 
and the sympathetic nervous system, have 
founded new ideas. 

Pain can be studied scientificallv, be- 
cause it now can be produced under 
standardized conditions. Lewis found that 
pain results from the injection of hyper- 
tonic saline solution into various struc- 
tures. By injection of skin and muscle, 
he was able to produce different types of 
pain. 

Skin Pam. The pricking of a needle 
into the skin results in a sharp, localized 
“sticking” pain; the same type of pain 
appears if saline solution is injected rapidly 
or when the skin is touched with a hot wire. 


“Burning” pain results when a prolonged 
stimulus (freezing or heat) is applied to the 
skin. 

- Abrasions, fine multiple scratches, freez- 
ing, ultraviolet irradiation and continued 
friction result in the same tj^pe of pain. 
The subject cannot distinguish between 
them but complains merely of “burning.” 
(What does the patient mean when he 
complains of a burning pain?) 

“Dull” pain arises from deeper struc- 
tures. If hypertonic saline solution is 
injected into muscle, a dull, poorly local- 
ized, “aching” or “sickening” pain results, 
resembling that found in rheumatic and 
arthritic conditions, and muscle and liga- 
ment pains. Even procaine solution, if 
injected rapidly into muscle or fascia, will 
procure this dull, “full” type of distress. 

Nerve Pain. A sharp, shooting pain 
indicates that a nerve has been involved, 
or that a sensitive structure such as a sheet 
of fascia has been touched with the needle. 

TECHNIC OF INJECTION 

The “trigger point” must first be found. 
This point can be found by palpating, in 
the painful area itself, around it or between 
it and the spinal column, for an area which 
is markedly tender. If the patient does not 
wince when pressure is made on a point, 
it is probably not the one sought. If finger 
tip pressure causes the patient to say, 
“That is my pain,” one may confidently 
predict relief. 

If several areas of tenderness are found, 
mark each with a skin marking pencil or a 
drop of colored antiseptic solution, then 
compare to determine which are the most 
tender and inject only those causing 
wincing tenderness. 

Multiple areas can be treated only by 
multiple injections, with definitely poorer 
results than injection of one or two points, 
by infiltration of the entire area with 
}4 per cent procaine solution or by infra- 
red radiation or short wave therapy. 

Depth of Injection. A wheal is raised 
with a fine needle by injecting four or five 
drops directly into the skin. A No. 24 gauge 
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two or three inch needle is then attached, 
and gently inserted through the wheal and 
into the deeper structures until underlying 
bone is reached or the patient complains 
of pain. Two cc. of procaine is injected 
when pain is elicited. After a wait of one- 
half minute, palpation is then carried out 
to see if tenderness has disappeared. If no 
pain is produced by pressure, that “trig- 
ger” point has been treated suf^IcientI3^ 
If some tenderness persists, the needle is 
introduced farther and the process re- 
peated. It is of clinical research interest 
to note at what level, and approximately 
in what structure, the painful area is 
located. 

Types of Solution. Procaine solution of 
I per cent strength was used in the great 
majority of these injections. Nupercaine 
solution (iriooo) is a longer acting local 
anesthetic which gives better results in 
chronic painful conditions. 

Patient’s Position. Except for the most 
trifling injection, the patient should be 
kept lying down, and preferably so placed 
that he cannot see the needle or the injec- 
tion. He should be told of the initial prick 
of the needle but should not be asked 
repeatedly if pain is present. 

Nervous or apprehensive patients had 
best be given a small dose of barbiturate, 
e.g., gr. of nembutal, preceding the 
injection. One patient out of three will feel 
dizzy or faint if allowed to sit up promptly 
after the injection of lo cc. or more of 
procaine or nupercaine solution, so that it 
is best to have all patients remain h'ing 
down for ten minutes thereafter. 

Has Enough Solution Been Injected? 
The patient should assume the position or 
go through the motions which caused him 
pain previously, before one should assume 
that all trigger points are treated. 

How Manx' Injections Are Needed? One 
injection relieves 25 per cent of muscle 
and ligament pains; two injections bring 
relief to half of the patients. The injections 
arc given at two or three day intervals. 
If longer and longer periods of relief are 
not obtained by each injection, in the 


remaining group, the patient should be 
restudied for other causes of pain or ques- 
tioned about work which may be aggravat- 
ing the condition. 

What Should the Patient Be Told? The 
patient should be informed that in most 
cases there is a reaction from two to six 
hours after the injection. At this time, the 
pain may recur and maj" temporaril}" be 
worse than previousl}'^ (he should have 
analgesic tablets to take during this time). 
Following this episode, either the pain will 
disappear leaving onl}’- a residual stiffness 
or it will persist. He should be told to 
carry out his usual daily routine, with 
avoidance of heavy, straining positions or 
movements. 

ANATOMIC BACKGROUND 

Through the courtesj^ of Dr. T. T. Job, 
Professor of Anatom}’’ at Loyola Uni- 
versity School of Medicine, several weeks 
were spent in dissecting various painful 
areas and attempting to determine the 
source of pain and the structures which 
the injecting needle touched or penetrated. 
This material will be reported separately. 
Dr. Job’s caution should be remembered: 
“Don’t speak of muscle pain. All muscle 
fibers are encapsulated in fascia. There are 
no nerve endings in muscle except motor 
end plates; pain nerves are in the fascia.” 

SUMMARY 

Procaine injections will cure the great 
majority of muscle, fascia and ligament 
pains. Relief is only temporary, though 
often gratifying, if an organic cause is still 
at work or if improper work or posture is 
persisted in. Such injections are of little 
value if trigger points are not found and 
each injected. 

In the long term view, such injections 
must be considered as only a part of the 
treatment of osteo-arthritis and rheumatic 
conditions. The correction of posture, 
removal of foci of infection (occasional!}'), 
reduction of weight, avoidance of chilling 
and overwork, the daily use of “limbering 
up” e.\ercises, all must be considered. 
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F ollowing the work on ^'enography 
reported by Bauer,'’--^ Starr, Frank 
and Fine,^ Fine and Sears,’’ Homans 
and Dougherty,® we adopted the procedure 
to study chronic conditions of the lower 
extremities resulting from disorders of 
the venous circulation. This was prompted 
by the occurrence of postoperative compli- 
cations." Treatment of these complications 
was costly and caused much loss of time. 

Since the adoption of this procedure 
as an essential routine in working up 
cases, there has been no occasion of post- 
operative complication in our last series 
of 148 cases. We found the percentage of 
cases rejected for treatment after veno- 
graphic study was the same as the per- 
centage of postoperative complications 
reported in a previous publication.® 

Information gained by our study af- 
forded us increased knowledge of the 
anatomy and physiology of the venous 
circulation.® One fact observed by fluor- 
scopic e.xamination during injection of the 
diadrast with the patient in the supine 
position, was the rapidity of the dye 
seeking the deeper avenues of return as 
early as was possible, regardless of which 
distal small superficial vein on the dorsum 
of the foot was selected as the site for 
injection. This fact obviates the use of 
the tourniquet technic as described by 
Mahorner.*® We believe by the use of the 
tourniquet any superficial phlebitis of 
the lowermost part of the leg and foot is 
not revealed. We do belie\‘e with him 
that it is of advantage in trying to ascertain 
distal deep phlebitis in cases postopera- 
tively and in those in which there exists an 
old ulcer with a thrombophlebitic history. 


Another fact learned was that one could 
not place utmost reliance on the value 
of the generally accepted tests used to 
determine the status of the deep venous 
circulation. This applies to the tests 
we routinely employ, namely, Trendelen- 
burg, Perthes, Oscher-iMahorner, Pratt 
and Heyerdale, recently reported." In 
three instances complications occurred 
when Veal’s venous pressure studies were 
made. 

The fallacy encountered in these tests 
is the inability to establish the existence 
of a very small segment of the deep 
venous system involved by an old throm- 
botic process which lights up after massive 
injection. Likewise we have seen many 
instances of retrograde flow occur in 
veins with good functioning valves and 
no evident disorder to explain the change 
of flow. This finding has never been 
proved to produce ill effects after injection. 

X-HAV TECHNIC 

The dye used in diodrast 35 per cent. 
The Dolan mouth test prior to injection 
is given the patient. Twenty cc. of the 
dye is given slowly through a small 
needle (No. 26 to 2 ~ gauge) over a period 
of approximately two minutes into a 
small ^■ein on the distal portion of the 
dorsum of the foot below the e.xternal or 
internal malleolus. 

In our own experience, it has only 
occasionally been necessary to cut down 
on a vein to inject the dye. Such cases 
have had marked edema or swelling of 
foot and ankle, and it was not possible to 
find a vein without incision. All patients 
are placed in the supine position. Changing 


* From tile Peripher.nl \';iscul.ir Clinic and Department of Radiology, '’I'oungstown Hospital As'^xriation. 
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angles of the table, Trendelenburg and 
opposite, have proved to be disadvan- 
tageous in visualizing upper thigh and 
iliac veins. 

Two lead screens placed on either side 
of the top of the Bucky table have been 
used recently. These are of sufficient width 
and are so placed that the intervening 
space allows the coverage of half a 14 by 17 
film. These lead screens are long enough to 
reach from the ankle to the lower abdomen. 
The leg can be satisfactorily positioned 
between these screens so that the entire 
venous circulation of the leg, thigh and 
lower pelvis that we wish to visualize can 
be portrayed on serial films. 

During the time of the two minutes’ 
injection, six exposures are made. Two 
exposures of the leg are made from ap- 
proximately the ankle upward after about 
4 to 5 cc. of the dye has been injected. 
As soon as the tube stand and Buck3’’ 
trajf can be shifted upward, two more 
exposures are made of the upper leg, 
knee, and lower thigh. Again, the tube 
stand and Buckj’^ table are shifted upward 
and two more exposures are made which 
include the upper thigh and lower pelvis. 
These exposures are in pairs and each 
exposure is made from a stereoscopic 
position. 

We realize that stereoscopic examination 
of anj"- part requires that that part be 
absolutely still for a proper stereoscopic 
view. However, the dj^e remains long 
enough in one place to allow us to differen- 
tiate between the deep and superficial 
circulation. This has proved to be verj' 
important and is verj'^ difficult to demon- 
strate bjf single film examination. Bj- rapid 
work, it is possible to complete six of these 
exposures in the time that the dye is 
injected. Occasionally, a fourth film is 
made with two exposures, one on either 
half of the film, after the conclusion of the 
injection. Usuall^^ this film is made of the 
upper leg and knee area. 

Bj" such procedure, we obtain a series 
• of overlapping films of the region from the 
ankle up to and including the lower pelvis. 
The time interval between these films 


is such that in the normal case, visualiza- 
tion of the venous structure of leg and 
thigh into which the dye enters is ob- 
tained. The fourth film gives us added 
information about the upward passage 
of the dye in the upper portion of the leg. 
The stereoscopic film enables us with 
considerable certainty to reconstruct ana- 
tomical positions. 

SUMMARY 

We believe the use of serial venograph}’’ 
affords valuable information in the study 
of the deep venous circulation of the 
lower extremities. Since this procedure is 
simple, free from contraindication to its 
use in the face of an}" disorder, and 
because of the great benefit we have 
derived in avoiding postoperative com- 
plications, we do not hesitate to state 
that no preoperative stud}" of the deep 
venous circulation is complete without 
the use of venography. 
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B efore the days of careful histo- 
logical study of specimens removed 
at operation, it was believed that the 
ovum could be implanted upon any portion 
of the peritoneum with a resultant primari- 
abdominal pregnancy. With careful study 
of the material, it is now conceded that 
most abdominal pregnancies are the result 
of a ruptured tubal pregnancy and are, 
therefore, secondary rather than primary 
abdominal pregnancies. The hemorrhagic 
complications of this condition may be 
extremely severe as exemplified by the 
case reported. 

CASE REPORT 

Mrs. M. R., a thirty-eiglit year old married, 
white woman, was brought to the Maiden 
Hospital as an emergency patient, following a 
vaginal examination in a physician’s office on 
April 17, 1942. She was in shock and com- 
plained of severe right lower quadrant pain 
associated with nausea and vomiting. She 
had been perfectly well up to three months 
prior to admission to the hospital, when she 
noticed a constant dull aching sensation in the 
right lower quadrant. The pain was not 
relieved by rest, it was not increased by 
exercise, nor did it radiate in an}* direction. 
Two months before admission she had an 
attack of sharp severe pain which started in 
her right back and which radiated forward to 
the right lower quadrant of the abdomen. This 
lasted ten minutes and disappeared after rest 
in bed. At approximately the same time she 
noticed a constant vaginal discharge, which 
had not been observed previously. Over a 


period of four weeks, the attacks increased in 
number, severity and duration, and during one 
very severe attack, there was swelling of the 
abdomen, this lasting from twelve to fourteen 
hours. Six weeks before admission, there was 
observed a small lump in the right lower quad- 
rant which graduall}’- increased in size. She 
consulted her physician and was told that 
she was either pregnant or that she had a 
tumor. He treated her by means of injections 
which did not relieve her symptoms. One 
month before admission she had a sudden 
vaginal hemorrhage, passed approximately a 
cupful of blood, and was subsequently aware 
of a daily, dark brown stain on her under- 
clothing. For the last month the pain in the 
right lower quadrant constantly increased in 
severity and became so frequent that it was 
necessary for her to spend most of her time 
in a reclining position in bed or on a couch. 
Between the attacks of severe pain she always 
experienced a dull ache. During these four 
weeks she noticed that her lower abdomen had 
increased approximate^* twice its normal size, 
and the mass was directed downward and to- 
ward the median line. On the day of admission 
to the hospital she consulted another physician 
who told her that she was seven months’ preg- 
nant. While seated in the doctor’s office she 
felt suddenly faint and collapsed. Upon re- 
covery from her syncope she was seized with 
terrific right lower quadrant pain, which 
radiated to the back, this pain being more 
severe than anj* she had previously e.xperienced. 
She also felt nauseated and vomited two or 
three times, she had a marked sense of weak- 
ness and prostration, with difficulty in breath- 
ing, and she had a sense of impending death. 


* From the Departments of Gynecology and Patliology, Tufts College Medical School, and the Obstetrical and 
Gynecological Service of the Malden Hospital, Malden, Massachusetts. 
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Her periods had ahvays been quite regular, 
lasting seven to ten days, and rvere accom- 
panied with marked dysmenorrhea in the form 
of right lower quadrant pain. 



Fig. i. Fetus, well developed and well nourished, 
weighing 530 Gm. Several cm. of cord are still 
attached. 

The patient, whose husband is living and 
well, had had two previous pregnancies; the 
first child was seventeen, and the second fifteen 


She had had the usual diseases of childhood, 
and rheumatic fever at the age of fifteen years; 
this necessitated her remaining in bed three 
months, and she was told that she had a heart 
involvement. Subsequently she was examined 
by five 'physicians who informed her that her 
heart showed no abnormalities, and there had 
been no further cardiac symptoms. There had 
been infrequent attacks of tonsillitis. Fifteen 
months before admission to the hospital she 
had an attack of polyarthritis, accompanied 
by swelling, pain and redness, and involving 
both elbows and both knees. Bed rest for 
approximateK' two and one-half months ar- 
rested the condition, and there had been no 
further attacks. There had been no other 
hospital admissions or operations. 

The patient was seen as a thirtj'-eight year 
old woman lying in bed in apparent great pain; 
she was pale and dyspneic; there were beads of 
perspiration on her forehead; her extremities 
were cold and clammy and she was apparently 
in profound shock. The head was grossly nor- 
mal; the chest was symmetrical; the lungs were 
resonant and clear throughout; the heart 
showed the typical signs of mitral stenosis; the 
pulse was so rapid it could not be counted, and 
the blood pressure was unobtainable. The 



Fig. 2. Fetus with attached cord and placenta. The cord is of 
average diameter, but somewhat shorter than normal. The 
marginal attachment of the cord is clearly shown. Along this 
margin, the chorionic villi form a thick fringe and project 
freely beyond the chorion and amnion. 

years of age. Her mother had died from a dis- abdomen showed a large mass which rose 
^se unknown to her, and her father from above the umbilicus, occupjdng the right lower 
influenza. One sister had died in childbirth, quadrant and part of the left; it was extremely 
and four brothers and three sisters were living tender to palpation and there was definite 
and veil. There had been no familial diseases, spasm of the muscles over that area. Tliere 
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Fig.- 3. Placenta, weighing 275 Gm. This 
picture shows the maternal surface with 
a short segment of cord emerging from 
one side. Along one margin, the chorionic 
villi project in coarse masses. The villi 
are delicate and show no tendency to- 
ward cyst formation. The remaining 
maternal surface is comparatively 
smooth, but coarse and leathery. 



Fig. 4. This resembles Figure 3, but in addi- 
tion, shows the relative position of the 
buried tube within the substance of the 
placental mass. This is indicated bj- a 
sound which has been passed through the 
tube to emerge at both the proximal and 
the distal ends of the tube. The tube was 
deeplj’ hidden and was only uncovered 
after making linear parallel incisions into 
the thicker portion of the placenta. 



Fig. 5. Many healthy chorionic villi seen in longitudinal and cross-section. Such tissue is 
representative of the mass of villi projecting from the chorion adjacent to the attach- 
ment of the cord. Each villus is well vascularized and in many, the vessels are over- 
distended. The stroma is loose but not edematous. The inner layer of trophoblastic 
cells — ^Langhans cells, has disappeared, and the outer synej-tial cells are flat and 
inconspicuous. The intervillous spaces are patent and free of fibrin. X 108. 
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was no tenderness in the upper part of the 
abdomen and peristalsis was not observed at 
the time of examination. A vaginal examination 


of citrated blood intravenously. With this 
treatment she gradually came out of her shock 
and she continued to improve, although her 



Fig. 6. Section through an area of the placental mass adjacent 
to the tube. This picture clearly shows ovarian tissue in the 
upper two-thirds of the block, and fibrin, disintegrating red 
blood cells, and the shadowy outlines of necrotic villi in the 
lower third. There is very little attempt at organization of 
this mass of blood and fibrin. A dense band of fibrous tissue 
separates the placental tissue from the ovary. Above this, the 
stroma of the ovary is edematous. A medium-sized vein, mod- 
eratelj- dilated, lies just above the center of the field, and just 
above and immediatel3’^ adjacent to the latter, lies a hj'alinized 
corpus luteum. There is no decidual reaction within or along 
the surface of the ovarj'. X 24. 


was not done because of a steady trickle of 
blood through the vagina. Her red blood count 
was 3,000,000, and her hemoglobin, (Sahli) 
40 per cent. 

After her admission to the hospital she was 
seen by several members of the visiting staff 
who agreed that she had had a lower abdominal 
accident with hemorrhage, and that the 
abdomen should be e.xplored after her shock 
had been combatted. 

She was placed in the Trendelenburg posi- 
tion; heaters and blankets were applied and 
morphine sulfate, gr. % (10 mg.) was admin- 
istered. She was given 500 cc. of blood plasma, 
1000 cc. of normal saline solution and 500 cc. 


pulse remained rapid and thready. Fifteen 
hours after the admission the blood pressure 
was 120 systolic and 70 diastolic and the pulse, 
although elevated in rate, was strong in char- 
acter. During her staj”^ in the hospital the 
abdomen became progressively larger and 
duller, there was greater tenderness and the 
spasticity involved the entire abdominal wall. 
At this time one of us, (L. E. P.), was called in 
consultation. The patient was then pale but 
not in shock; the pulse was weak in character 
and 140 in rate; and the abdomen was dis- 
tended and boardlike, making it impossible to 
feel any individual structures through the 
abdominal wall. A vaginal e.xamination re- 
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Fig. 1 . 





Fig. 8. 


Fig. 7. Section through another portion of the placental mass, showing on the left one 
surface of broad ligament and on the right, chorionic villi, intervillous spaces, and 
blood clot. This area of broad ligament is made up of edematous fibrous tissue, 
scattered vessels and a moderately well demarcated zone of decidual cells. 
No serosal cells are visible, but a delicate layer of dense fibrin resembling a Nita- 
busch membrane tends to separate these decidua cells from the adjacent villi. Here 
the villi are collapsed, but they are still vascularized and apparently capable of 
functioning. Much of the intervillous space is filled with a moderately fresh coagulum. 
X 108. 

Fig. 8. Another section through the junction of broad ligament and placenta. A moder- 
ately dilated blood sinus divides the section diagonally and unevenly. This is lined 
with endothelium and bordered above, and on the left side, by decidua and below 
and on the right, by edematous ground substance and hypertrophied smooth muscle 
fibers infiltrated with lymphocytes and histiocytes. A small tongue-like mass of 
trophoblasts project into the lumen and another nest of trophoblastic cells is em- 
bedded among decidua cells in the lower left-hand corner of the section. X 220. 



1 12 American Journal ofSiirBcry Phancuf, AlacMahon — Prcgnancy 


January, 1944 


vealed moderate vaginal bleeding and bulging gutters were fdled with free and clotted blood, 
and tenderness in the cul-dc-sac of Douglas. A The uterus was located. It was about twice its 
preoperativc diagnosis of abdominal pregnancy normal size; the left tube and ovarj', were not 



Fig. 9. A low power traiis%'erse section through a segment of tube. A nar- 
row membrane of mucosa lies at the top of the field. This is partialK' 
separated from the underlying muscularis by large, communicating 
thin-walled sinuses. A mass of hypertrophied, smooth muscle fibers on 
the right and left border this sinus as it passes through the thickness of 
the tube. Below, two large clumps of fibrin, in which sclerosed chorionic 
villi are embedded, are almost inseparably attached to the tube. In this 
area, the. wall of the tube is very thin and only the mucosa and blood 
sinuses separate the lumen of the tube from the peripherally attached 
placenta. X 96. 


had been made by Dr. T. G. Tighe, the resident 
surgeon. At the time of examination by the 
consultant it was evident that there was a 
severe intra-abdominal hemorrhage, and the 
preoperative diagnosis of abdominal pregnanej'^ 
was allowed to stand. The improvement in her 
general condition having reached its optimum, 
operation was decided upon and the patient 
was taken to the operating room. 

Spinal anesthesia was administered by Dr. 
Daniel Johnson, the hospital anesthetist. The 
urinary bladder was catheterized and the 
catheter was left in situ. The abdomen was 
prepared and the patient was placed in the 
Trendelenburg position. A median pelvic inci- 
sion was made from the sj^physis to the 
umbilicus. On entering the peritoneal cavity 
there was the escape of considerable blood, 
estimated at 500 cc. The pelvis and the lateral 


enlarged, were adherent in ‘the cul-de-sac of 
Douglas. On the right side there was a large 
mass which extended from that side of the 
uterus to the pelvic brim and rose above it. 
This mass contained an abdominal pregnancy, 
it was verj' tense, and, involved in this mass 
were the right side of the uterus, the right 
tube, the right ovarj% the cecum, the appendix 
and the right broad ligament. In attempting to 
free the mass it was punctured, with the 
escape of amniotic fluid. A well formed, five 
months’ female fetus, alive at the time of 
delivery, was delivered through the incision, 
and the cord was cut. The mass was shelled 
out from the posterior surface of the right 
broad ligament with the hand, the cecum and 
appendix were separated from it, but the right 
tube and ovary remained attached to it. The 
right infundibulo pelvic ligament was cut be- 
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tween clamps, the right broad ligament was in two laj^ers with a running suture of No. i 
clamped and cut under the mass until the chromic catgut in the peritoneum, and with 
right side of the uterus was reached, the tube through-and-through black silk sutures in the 



Fig. 10. A higher power magnification of a small segment of tube, showing the lumen 
divided up into numerous epithelial-lined spaces — a picture quite consistent with old, 
healed inflammatory reaction within the tube. In one area, just beneath the epithelium, 
there is a narrow zone of decidua cells and attached to this is an amorphous mass of 
fibrin. Large syncytial giant cells are embedded in the latter. This fibrin forms part of 
the boundary of a large intervillous space. In the lower right-hand corner of the sec- 
tion, several sclerosed chorionic villi project into this space. At this particular point 
in the tube, a layer of epithelium bordered externally by a narrow zone of decidua forms 
the only barrier between the lumen of the tube and the attached placenta. The smooth 
muscle in this area of the tube has entirely disappeared. X io 8 . 

and ovarian ligament were clamped close to remaining layers. At the eompletion of opera- 
tlie uterus and cut, and the mass was removed tion the condition of the patient was no more 
in toto. In addition to the tube and ovary the serious than it was at the start. Upon her 
specimen contained a well formed placenta, return to bed she was given 500 cc. of blood 
All clamps were replaced with suture ligatures plasma and 500 cc. of citrated blood by 
of No. I chromic catgut. Adhesions about the transfusion. 

cecum and the appendix which had been The convalescence was under the immediate 
severed were ligated with the same material, supervision of Doctors S. P. Norman, and 
An area in the uterine fundus which had been T. G. Tighe, Dr. Phaneuf seeing the patient 
bared during the dissection was covered over onlj*^ twice. Upon her return to bed, her tem- 
with serosa by means of a continuous suture of perature was 97° f ., her pulse 1 50 and her 
No. I chromic catgut. The hemostasis being respirations 34. On the first postoperative day 
complete, the blood clots in the pelvis and the temperature rose to ioi°F., the highest 
lateral gutters were removed but the liquid during her eonvalescence, the pulse was 130 
blood was left in the pelvis. The uterus was in and the respirations 40. At the sixth day all 
forward position, the left adnexa, which had three had dropped to normal limits. She was 
been freed from the cul-de-sac of Douglas, allowed out of bed on the tenth day and was 
were left in situ, the omentum was spread over discharged on the thirteenth day, at which time 
the intestines, which were distended, placed the incision was well healed. She has remained 
behind the uterus, and the incision was closed well up to the present time. 
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The specimen was taken to Tufts College 
Medical School and submitted to Dr. H. 
Edward MacMahon, the Professor of Pathol- 
ogy, for examination. The report is as follows: 

The specimens consisted of a female infant 
and placenta. The clinical diagnosis was 
abdominal pregnancy, fifth month. 

Specimen No. i. This was a well developed 
and well nourished white female infant, 
weighing 530 Gm., and measuring from head to 
heel 27.5 cm. Nails were formed on both 
hands and feet. The anus was patent. Tlie eye- 
lashes and eyelids were regularly formed. The 
head was round and symmetrical. The bones, 
the sutures of the calvarium, and the fontanels 
bore a normal relationship to each other. The 
ears were fully developed, well formed, and 
lay flat against the head. The chest, abdomen, 
external genitalia, and extremities showed no 
evidence of disease. A segment of cord, 10 cm. 
in length, and 1.5 cm. in width, was normally 
attached at the umbilicus. Gross Diagnosis: A 
healthy female infant, approximately 56 nionths 
old. 

Specimen No. 2. This was a placenta, to- 
gether with 15 cm. of cord, weighing 275 Gm. 
The cord was regular in size, shape, color and 
consistency, and the cut surface presented the 
openings of three vessels, from which little 
fluid blood could be expressed. The fetal sur- 
face of the placenta was smooth, glistening, 
gray, and transparent, and was represented 
by the amnion, which could be easily detached 
from the underlying chorion. The placenta was 
nearly circular in outline and measured 20 cm. 
in diameter. For the most part it was thin and 
less than i.o cm. in thickness, but along one 
margin, it was coarse and thick, and measured 
4 cm. in width. From this thick zone, the width 
rapidly tapered off as one passed from one side 
to the other, and where it was thinnest, it 
measured only 0.2 cm. The cord showed a 
solid marginal attachment, and joined the 
placenta at its thickest point. From here the 
vessels spread out in an irregular, fan-like 
manner. The vessels were small and incon- 
spieuous and many were pale, collapsed, white, 
and empty. The maternal surface was very 
unusual. A small crescentric zone of grayish- 
red, friable, healthy chorionic villi, measuring 
about 2 to 3 cm. across, and 2 to 3 cm. thick, 
lay along one margin. This corresponded to the 
thickest portion of the placenta and also to the 
site of attachment of the cord. The remainder 


of the maternal surface, measuring about 18 
cm. in diameter, was represented by a com- 
paratively smooth, but cobbled, gray to 
reddish-gray, firm, leathery, compact, mem- 
branc-likc structure, that was inseparabb'^ 
attached to both chorion and villi. A very 
careful examination of this membraneous, 
maternal surface, failed to reveal any recog- 
nizable structure, with the exception of a 
cluster of large blood vessels with thick walls 
and gaping lumina. These represented the dis- 
tended and tortuous vessels of the broad 
ligament. Multiple sections through this area, 
which bordered the thickest portion of the 
placenta, revealed many more similar vessels, 
much edematous gray fibrous tissue, and an 
intact, but flattened ovary, and a completelj" 
hidden tube. The latter was tortuous, thick- 
walled, and 7 cm. in length. Both the inner 
and outer ends of the tube were discernible, 
and a 1 mm. probe could be easily passed 
through the outer two-thirds. The distal or 
outer end of the tube was represented by a 
gaping lumen that laj' just at the junction 
between the friable and compact portion of the 
placenta. 

Multiple sections into the ovarj’ revealed a 
variable amount ol edematous, gray, leathery, 
fibrous tissue, many vessels and several small 
cysts 0.3 to 0.5 cm. in diameter. There was no 
recent corpus luteum. On carrjdng these 
incisions more deeply through this gray, 
leathery, edematous, and vascular fibrous tissue 
of the broad ligament and ovary into the sub- 
stance of the chorion itself, a narrow zone of 
villi and blood, representing the intervdllous 
space, was recognizable in the thicker areas, 
adjacent to the attachment of the cord. The 
villi became less and less conspieuous, as one 
traveled farther from the cord, and in the 
thinnest portion of the placenta, the3'^ dis- 
appeared enti^eIJ^ Here, only a narrow streak 
of coagulated blood separated the thin, flat, 
membraneous chorion, from an equallj^ thin, 
fibrous, maternal wall. It was obvious that 
less than one-third of the entire maternal 
surface of the placenta was composed of func- 
tioning chorionic tissue. This corresponded to 
the thickest portion of the placenta and was 
confined to that area radiating out from the 
attachment of the cord. This area came in con- 
tact with the upper portion of the broad liga- 
ment, the vessels of the broad ligament, the 
tube and the ovary. Gross Diagnosis: Ectopic 



New Series Vol. LXIII. No. i 


Plianeuf, MacMahon — Pregnancy 


American Journal of Surgery ^ ^5 


abdominal pregnancy, with placental site cov- 
ering the broad ligament, ovary, tube, and 
pelvic peritoneum; old, healed salpingitis; 
follicular cysts of the ovary; hemorrhage into 
the decidua; widespread infarction of the 
placenta. 

Microscopic examination was made of eleven 
sections taken from the cord, placenta and 
placental attachments. 

Section. No. i. This comprised a portion of 
ovary, broad ligament, and placenta. The ovary 
was verj" edematous, and the stroma showed a 
number of old corpora albicantes. Along one 
surface, there was a layer of old, coagulated 
blood, in which the shadowy outlines of 
necrotic chorionic villi were still recognizable. 
There were many histiocj’tes fdled with 
hemosiderin in this coagulum. The blood in the 
form of dense, closely packed fibrin, and frag- 
mented and crenated red blood cells, came into 
immediate contact with those fibroblasts which 
formed the cortex of the ovarj’. These fibro- 
blasts were abnormally large and were em- 
bedded in fluid, rich in old blood cells and fibrin. 
Practically all of these fibroblasts ran parallel 
to the surface of the ovary and there was little 
or no tendency for the fibroblasts or adjacent 
capillaries to e.xtend into the adherent coag- 
ulum. There was a moderate infiltration of 
monocytes and lymphocytes into the under- 
lying ovarian tissue. There were no viable, 
trophoblastic or sjmcytial cells and there was 
no suggestion of any ingrowth of villi into the 
substance of the ovary. In this area, there 
were no recognizable decidua cells. Diagnosis: 
Ovarj- and adjacent broad ligament, bordered 
by placental tissue showed so-called placental 
infarction. 

Section No. 2. This consisted of ovary, 
chorionic villi, inter%’illous spaces and chorion. 
The ovary was edematous. Its arteries and 
veins were dilated and thick-walled. A dense 
layer of fibrin was adherent along one surface 
and embedded in this were chorionic villi. 
Some of these were necrotic, others were 
sclerosed. They contained few vessels and 
these were collapsed and empty. In areas, the 
intercillous spaces were filled with fibrin; in 
other areas, they were free. The syncytial cells 
were poorly presers-ed. There were scattered 
cells in the layer of fibrin adjacent to the 
chorion that resembled decidua cells. The 
chorion itself was sclerosed, and its vessels 
were partially occluded. The intervillous space 


was unusually narrow. Diagriosis: Ovary, 
bordered by an area of completeh" and par- 
tially infarcted placental tissue. 

Section No. 3. This comprised ovary, 
chorion, amnion, and a few degenerate non- 
functioning decidua cells. The ovary was 
edematous. The vessels were large. There was 
a layer of fibrin that separated a few hyalinized, 
collapsed villi, from the substance of the ovary. 
There were no free intervillous spaces. The 
chorion was narrow, sclerosed and avascular. 
The amnion was well preserved. There were a 
number of cells, resembling decidua cells, 
embedded in the fibrin, along the surface of the 
ovary. Diagnosis: Ovary and placenta: the 
changes in the chorion and villi here resemble 
those in the area of decidua reflexa of a normal 
pregnancy at about this period. 

Section No. 4. This comprised the broad 
ligament, vessels of the broad ligament, and 
chorionic villi. Along one side, the broad liga- 
ment showed an old, chronic inflammatory 
zone of scar tissue. Along the other, there was 
a reasonably well defined zone of decidua cells, 
covered by a layer of fibrin. Adherent to the 
latter was a zone of sclerosed, but cellular, and 
poorly preserved chorionic villi. These had 
poorly defined vessels. The intervillous spaces 
were, for the most part, free. A striking change 
was seen in the vessels of this broad ligament. 
They were enormously dilated, and were 
bordered by smooth muscle fibers that showed 
an extreme degree of hypertrophj' and hyper- 
plasia. There is also a striking h3’perplasia and 
hj'pertroph^' of all of the smooth muscle fibers 
of that surface of the broad ligament coming 
into close contact with the placenta. There 
was no ingrowth of villi or trophoblastic cells 
into the tissues of the broad ligament. Diag- 
nosis: Broad ligament, showing increased 
vascularity’, hj’pertrophy" of muscularis, and 
decidua cell formation, with attached, non- 
functioning, sclerosed, chorionic villi; old, 
healed inflammation of the broad ligament; 
chronic inflammation of the broad ligament. 

Section No. 5. This consisted of the broad 
ligament. This showed massive hy'pertrophy- 
and Iwperplasia of the muscle fibers of the 
blood vessels. There were signs of old, healed 
inflammation. There was one fresh hemorrhage 
into the loose, edematous stroma. Diagnosis: 
Broad ligament, showing hemorrhage, edema, 
and vascular hy'pertrophj'. 
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Section No. 6. This section comprised the 
broad ligament, tube and placenta. This section 
of tube showed a chronic inflammatory reac- 
tion of the wall, with extension to the surface 
as a chronic perisalpingitis. Along one side of 
the outer surface of the tube, there was a zone 
of decidua and a layer of fibrin. Embedded in 
the latter were few degenerate sclerosed, non- 
functioning, chorionic villi. Diagnosis: Chronic 
salpingitis and perisalpingitis, with attachment 
of non-functioning placental tissue along the 
serosal surface of the thickened tube. 

Section No. ~. This comprised the tube, 
broad ligament and chorionic villi. The tube, 
in this area, showed signs of old, healed 
salpingitis, with adhesions between the villi 
and consequent partial obliteration of the 
lumen. The lumen of the tube was covered 
with an uninterrupted layer of epithelium, but 
the adjacent connective tissue and smooth 
muscle that form the wall were sharply inter- 
rupted in one area. At this site, the wall of the 
tube was thin, edematous, and rich in large, 
gaping, blood sinuses, and clusters of decidua 
cells lay in the mucosa and in the adjacent 
wall. A single layer of epithelial cells was the 
only barrier separating these decidua cells 
from the lumen of the tube. There was con- 
siderable old blood, coagulated in and about 
this area, and functioning and non-function- 
ing, sclerosed, chorionic villi were deeply em- 
bedded in both this decidua tissue and blood 
clot. Peripherally, this defect in the wall was 
partially filled with placental tissue, which 
became continuous at the surface of the tube 
with a layer of fibrin, decidua and villi cover- 
ing the broad ligament. Diagnosis: Ectopic 
tubal pregnancy with extension of the preg- 
nancy through the mucosa into the wall and 
with growth of the placenta both within the 
wail of the tube and along the adjacent broad 
ligament; old, healed salpingitis. 

Section No. 8. This comprised the broad 
ligament and organizing blood clot. This sec- 
tion was taken in one of the thinnest portions 
of the placenta. The broad ligament showed a 
definite chronic inflammatorj' reaction in this 
area. There was considerable hemorrhage show- 
ing signs of organization. There were no decidua 
and no villi. Diagnosis: Broad ligament, show- 
ing chronic inflammation, organizing blood 
clot. 

Section No. g. This consisted of the broad 
ligament and placenta. This section, like the 


last, was taken in the thin portion of the 
placenta, and included its entire thickness. 
The broad ligament was bordered along one 
side b}' old, organizing bloodclot in which were 
embedded degenerating chorionic villi. The 
chorion was narrow and sclerosed. Diagnosis: 
Broad ligament, showing infarction of villi and 
organizing hemorrhage. 

Section No. lo. This specimen was of the 
chorionic villi. This section was taken through 
the chorionic villi in the thickest portion of the 
placenta. The villi were healthy, mature, and 
showed normal vascularity. There was no 
suggestion of erythroblastosis. Diagnosis: 
Healthy chorionic villi, entirely free of disease. 

Section No. n. This section was the cord. 
This is a cross-section, taken through the 
cord, several centimeters from its placental 
attachment. The three vessels were well 
formed and bore a normal relationship to each 
other. The bordering tissue was quite regular 
in all respects. Diagnosis: Cord, showing no 
evidence of disease. 

SUM.MARY 

From a review of the above descriptions 
and diagnoses, it is apparent that this 
represents an abdominal ectopic preg- 
nancy, apparently originating within the 
tube. The development of the placenta had 
taken place principally within the wall of 
the tube and along the surface of the tube, 
ovary and broad ligament. 

The tube and ovary were the seat of an 
old, healed inflammatory reaction in which 
the lumen of the tube had become partially 
obliterated. There was still a mild chronic 
inflammatory reaction in portions of the 
broad ligament. 

The cord and the amnion and the chori- 
onic membrane and chorionic villi adjacent 
to the attachment of the cord were healthy, 
mature and free of disease. The chorionic 
villi in this portion of the placenta were 
loosely attached to the broad ligament in 
the region of the tube and ovary. In this 
area, there were well developed interxdllous 
spaces, bordered by chorion on the one 
hand, and by fibrin, decidua, and smooth 
muscle fibers of the broad ligament, on the 
other. There was a hypertrophy and a 
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hyperplasia of the smooth muscle fibers 
of the broad ligament, and of the vessels 
of the broad ligament, especially those in 
the immediate vicinity of the attachment 
of the placenta. The vessels here were large, 
dilated, and gave rise to broad, thin, 
endothelial lined sinuses, bordered by 
edema fluid, fibroblasts and decidua. Chori- 
onic villi and nests of trophoblasts were 
found within the lumina of some of these 
thin-walled sinuses. The decidua, con- 
nective tissue stroma, smooth muscle fibers 
of the broad ligament, and the dilated and 
hypertrophied vessels represented the func- 
tioning portion of the maternal placenta. 
The remainder of the placenta was thin, 
and for the most part, non-functioning, and 
was composed of a compact layer of 
chorionic villi that showed degeneration 
and necrosis, fibrin, and bloodclot. This 


portion of fetal placenta was attached to 
portions of the broad ligament and pelvic 
peritoneum and to the surface of the ovary 
by dense fibrin, which showed very little 
attempt at organization. There was no 
evidence of malignancy. 

COMMENT 

There are several points of unusual inter- 
est in this case. First, the abdominal 
pregnancy itself; secondly, its probable 
origin from within the tube; thirdly, the 
ectopic decidua cell reaction along the 
surface of the broad ligament; fourthly, 
the striking hypertrophy and hyperplasia 
of smooth muscle in the immediate vicinity 
of the functioning chorionic villi, — which 
suggests a hormonal stimulus to growth, 
and lastly, the lack of invasion of the villi 
in areas devoid of decidua. 




The course of the large intestine afl'ected by thrombo-ulcerative colitis 
is relatively straight and the angles at the flexures approximate right angles. 
From a soft, pliable, thin walled, gently winding, and twisting tube, it has 
become a hard, inflexible, stiff, thick walled, straight pipe with a small 
lumen somewhat analogous in form and general appearance to a thick 
walled, tense sclerotic artery. 
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D espite the contention of Maingot' 
that Combe- is to be credited with 
the first description of terminal 
ileitis, the present concept of the disease is 
based upon the paper published by Crohn’ 
in 1932, after observing fourteen cases. 
These were clinically and pathologically 
similar. In each the involvement was of 
the terminal ileum by a non-specific 
granuloma with predisposition to the 
formation of internal and external fistulas 
and finally to stenosis of the affected and 
involved segment. 

Harris, Bell and Brunn’ in 1933, re- 
ported jejuno-ileitis as a similar disease; 
Brown, Bargen and Weberi included both 
forms under the term regional enteritis. 
Colp,® in 1934, described another form in 
which the small bowel involvement was 
accompanied b}' an inflammatory-, ulcer- 
ative colitis, with symptoms and course at 
variance with those of involvement of 
ileum alone. 

At first, Crohn' was unwilling to accept 
this new disease as due to the basic condi- 
tion described in 193-2. Crohn based this 
unbelief upon the fact that in all the cases 
originally described, the lesion involved the 
terminal eight to ten inches of the ileum, 
ending abruptly at the ileocecal valve. In 
addition, he cited examples in which a 
diseased ileum had been anastomosed to a 
healthy colon, and the colon had remained 


free of involvement even after sixteen 
years. However, he reported nine cases of a 
combined type of regional inflammation, 
an involvement of the small and large in- 
testines, the ileum reacting as a granuloma, 
the colon reacting as an ulcerative and 
hyperplastic colitis. 

Such a combined type of disease, accord- 
ing to Crohn, is not usually sequential but 
synchronous. Sometimes, however, it seems 
as if the disease had been primary in the 
ileum and spread to the colon secondarily. 

It must be pointed out that a severe 
ulcerative colitis may extend to involve the 
terminal ileum. Such a condition has been 
well shown by the work of Henke and 
Lubarsch,® Bargen, Buie and Rankin,® as 
well as Klemperer.*® They place the inci- 
dence of such an extension at about 25 per 
cent of all cases of colitis. 

All of these writers are agreed that al- 
though extension may occur from the colon 
to the ileum, the extension is by backwash ^ 
through the ileocecal valve, and the 
process in the ileum in ulcerative colitis is 
destructive and denuding, as in the colon, 
and not hy-perplastic and granulomatous, 
as in primary ileitis. The clinical picture is 
one of colitis and not of ileitis. 

Crohn gives the typical description of 
the combined form of primary ileitis and 
colitis in his later paper which is quoted as 
follows. “An ulcerative, granulomatous 
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inflammation of a severe type involves the 
terminal ileum, and scattered and inter- 
rupted segments of the colon, or the con- 



Fig. I. Barium enema siiowin" appearance of 
involved terminal ileum and distal colon; after 
e.\clusion. 


tiguous cecum and ascending colon. The 
clinical picture is essentially that of an 
ileitis which must be considered the domi- 
nating factor and as contributing to the 
main clinical features. The onset is usu- 
ally stormy and febrile with high tem- 
perature, abdominal pain, and a low grade 
diarrhea with from two to three movements 
a day. The course soon becomes chronic, 
debilitating and emaciating. The entire 
pathologic process may subside after many 
months, with complete restoration to 
health, or resection of the ileum and the 
contiguous ascending colon may be fol- 
lowed b}" a subsidence of the colitis and 
cure. Resection of the colon is not manda- 
tory, removal of the diseased ileum, not in 
part, but in whole suffices to allow complete 
subsidence of symptoms. The involvement 
of the colon in the picture may be seen at the 
exploratory operation, or ma}^ be reported 
roentgenologically by barium enema, or it 


may be seen in the later stages through the 
sigmoidescope when the extenion has pro- 
ceeded to the terminal colon. The differ- 



FiC. 2. Barium enema showing fistulous tracts 
between involved areas in distal colon; before 
e.\clusion. 


entiation from primar}'- ulcerative colitis 
is made on the basis of the lesser severity 
of the colonic involvement, the mild 
degree of diarrhea at the onset and the 
presence of the predominant lesion in the 
ileum, namely, a mass in the right iliac 
fossa, abdominal cramps and eventual 
ileal stenosis. Fistula formation is rare 
in this combined form. The etiology is not 
known.” 

Ginsburg and Garlock,” in a resume of 
the decade of experience at Mt. Sinai 
Hospital, state that of the three similar 
lesions included under the name regional 
enteritis; i.e., jejuno-ileitis, distal ileitis, 
and the ileocolic form of right-sided migra- 
torj*- colitis, the first is definitel}'- non- 
surgical. They also show that exclusion 
without resection gives satisfactory results 
in distal ileitis. Certainly none of those 
who have reopened the abdomen to resect 
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the formerly massively infiltrated segment 
can have failed to be impressed with the 
subsidence of infiltration and adherence 
following exclusion. 


r 



Fig. 3. Resected specimen in case of combined 
involvement of distal ileum and distal colon. 


In the case here reported, the retroperi- 
toneal ileosigmoid fistulas did not heal on 
exclusion, the cecum apparently became 
involved after the exclusion, and the 
disease persisted in the rectosigmoid long 
after resection of the original involved 
ileum and exclusion of the rectum. 

CASE REPORT 

Mr. E. C., a white male, age twenty-one. 
No. 40-27569, was admitted to the Cook 
County Hospital on May 14, 1940. At this 
time he was complaining of vague intermittent 
pains in the abdomen for seven days. These 
pains had localized to the right lower quadrant 
five hours prior to admission. There was no 
associated diarrhea or constipation. He did 
vomit five times during the day before admis- 
sion. Essential physical findings at this time 
were limited to the abdomen, and consisted of 
tenderness in the right lower quadrant, with 
no abdominal palpable mass. Occasional rushes 
and tinkles were heard. Rectal e.\amination 
was negative. The white blood count was 
13,600; hemoglobin 90 per cent; urine nega- 
tive, temperature 98.8° f .; pulse 80; respira- 
tions 20. A diagnosis of acute appendicitis 
was made and operation performed. The note 
made by the surgeon follows: “Appendix 


encased in a mass of omentum about the size 
of an orange. Free fluid present in the peri- 
toneal cavity, the terminal ileum much inflamed. 
The abdomen was opened with a McBurnej' 
incision, the mass noted as above and the 
abdomen closed without removing the appen- 
dix.” The postoperative course was uneventful 
and the patient left the hospital on the eighth 
postoperative daj". 

Ten months later, March 27, 1941, he came 
under our care on readmission to the Cook 
County Hospital, No. 41-17104. The bistort^ 
on this admission was as follows: He stated 
that he had been ill for over a year with vague 
lower abdominal crampy pain. In addition he 
had had postcibal pain, referred to the right 
and left lower quadrants, regardless of the kind 
of food eaten. He had lost thirty-five to fifty 
pounds in the last six months, and had become 
gradually weaker and emaciated. In the last 
month, he had had a watery diarrhea, with 
three to four movements a daj". The stool had 
contained no gross blood. The abdomen was 
scaphoid, no rigiditj' or masses palpated. 
Tenderness was present on deep palpation in 
the midline between the xjq^hoid and pubes. 
Bowel sounds were hyperaetive with oceasional 
rushes and borborygmi. The prostate was 
firm and no other mass was- palpable. 

The provisional diagnosis was ulcerative 
colitis, to consider enteritis. After the previous 
chart was obtained and it was seen that in the 
previous operation the inflamed terminal 
ielum was noted, with a right ileal mass, the 
diagnosis was thought to be regional enteritis. 
The stools examined repeatedly contained no 
blood. Proctoscope' showed at 10 cm. a hard, 
ii regular friable ulcer involving the left 
posterior quadrants. A punch specimen was 
taken for biopsy. Urine was negative; chest 
plate was negative. After a barium enema the 
following was reported: “There is a rigid, 
irregular filling defect of the distal portion of 
the sigmoid colon, with multiple sinus tracts 
extending from this point. The lumen is 
markedh'^ narrowed. The terminal ileum is 
also markedly narrowed and irregular, with 
sinus tracts arising from this area, some of 
which apparently join the tracts arising from 
the sigmoid colon, thus giving rise to fistulous 
tracts between the ileum and sigmoid. The 
findings are diagnostic of a regional enteritis.” 

Preoperative management included trans- 
fusions of blood, vitamins, adequate diet and 
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hydration. At operation on April i8, 1941, the 
findings were as follows: Twelve to fifteen 
inches of the terminal ileum, were involved in a 
densely adherent mass with the pelvic colon 
and rectum. The eecum was uninvolved as was 
the proximal ileum and iejunum. Many 
almond-sized firm glands were in the mesentery. 
The serosa of the involved ileum was still some- 
what shiny, but the wall was many times 
thickened. A right rectus displacing incision 
was made. The proximal loop of healthy ileum 
was brought six inches out the upper end of 
wound, and put through a slit in the muscle. 
The wound was closed in layers with inter- 
rupted silk. A full thickness free skin graft 
from the right thigh was put around three inch 
loop of ileum as a sleeve, and sutured to the 
abdominal wall. The donor site was closed 
with interrupted silk. Two days later the 
Ileostomy was opened and a catheter placed 
in the proximal limb. The limbs were divided 
on the tenth day. The patient made an un- 
eventful recovery. On May 13th, sigmoid- 
escopic examination revealed a friable ulcerated 
mass at 10 cm. on the left posterior area. From 
this there were several fistulous tracts, their 
bases easily evident, from which might be 
expressed a thick yellow drainage. This looked 
less acute and inflamed than when we saw it 
previously, however. Biopsy of area showed 
an actively inflammatory l\-mphoid follicular 
polyp; there was no evidence of malignancy. 
Biopsy of abdominal lymph node revealed 
non-specific hj'perplasia with marked prolifer- 
ation of the reticulum in the secondary follicles. 

The patient left the hospital on May 14th, 
gaining in weight and strength and with his 
ileostomy functioning well, retained by a 
colostomy bag. 

On October ist, he was again admitted to 
the Cook County Hospital, No. 41-55670, hav- 
ing been told to report at this period for 
further examination and treatment. During the 
interim he had, in a period of six months, 
gained thirty pounds, and had had no further 
abdominal cramps. He had had some mucoid, 
blood tinged drainage from the rectum during 
this time. Essential physical findings were the 
ileostomy openings at the apex of the skin 
tube in the right mid abdomen, and the rectal 
induration with the seromucopurulent drain- 
age. The abdominal skin was normal, ample 
reward for the trouble in making the skin 
tube. 


Sigmoidoscopic examination revealed that 
between 10 and 20 cm. the mucosa was ulcer- 
ated and contained openings of several fistulous 
tracts. The mucosa was reddened and hyper- 
emlc. The impression was that of an ulcerative 
proctitis secondary to enterofistulas from 
adjoining regional enteritis. 

To continue the defunction of the rectum 
after the segment of ileum was resected, a loop 
colostomy of the sigmoid was performed under 
intercostal block on October 6th; this was 
opened on October 31st. A Frei test was nega- 
tive at this time. 

On October 20th, under spinal nupercaine, 
a vertical incision was made excising the 
ileostomy. The terminal twenty inches of 
ileum, which had been indurated and sausage- 
like at the previous operation, was now small, 
thickened and matted together. The cecum 
was thickened and small. The mesentery of the 
ileum had glands enlarged, almost to the root. 
The terminal ileum was twisted on its seif, 
and attached to the cecum, suggesting internal 
fistulous tracts between the ileum and cecum. 
The rectosigmoid was firmly attached to the 
posterior pelvic wall. No obvious communica- 
tions were seen between loops of terminal 
ileum and rectum. A right hemicolectomy, in- 
cluding the distal twenty-four inches of ileum 
was performed. An isoperistaltic ileotransverse 
colostomy with two rows of interrupted silk 
sutures was performed. Layer closure, without 
drainage; with interrupted silk was done. 

A description of the resected specimen, by 
Dr. A. B. Ragins follows: “Reseeted portion 
of an ileostomy wound closed bj" black silk, 
communicates with proximal loop of ileum 
measuring 15 mm. in diameter, also with the 
terminal portion of the ileum whieh measures 
35 cm., the cecum, ascending colon and proxi- 
mal part of transverse colon; 15 cm. from the 
distal ileostomj" opening, the loop of the 
ileum shows a u-shaped defeet. The top of this 
defect is composed of a dense fibrous tissue. The 
terminal 14 cm. from the ileocecal junction 
medialwards shows a marked thickening of the 
wall, the serosal aspect is darker purple red 
than the purple red of the normal mucosa. The 
wall is up to 4 mm., light grey. The mucosa is 
edematous, attached to the underljdng tissue 
and is slightly granular. The remaining loop of 
ileum e.xtending to the distal ostium of the 
ileostomy wound, light pinkish grey, the wall 
2 mm. thick, the mucosa pink grey and folds 
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are distinct. At the top of the u-shaped defect 
there is formed a small traction diverticula 
measuring 12 mm. in length. But this diver- 
ticulum does not communicate, although it is 
firmly adherent by fibrous connectiv^e tissue 
bands to the distal most portion of the ileum 
which forms the other prong of the u-shaped 
defect. The lymph nodes of the mesentery 
are up to 12 mm. in diameter, light purple in 
color. The follicles of the large bowel are dis- 
tinct and the mucosa of the bowel is studded 
with numerous pinpoint to pinhead sized 
hemorrhages. The appendix measures 5x4x6 
cm. and on section through the tip, the lumen 
is markedly narrowed. Microscopic; Specimen 
of terminal ileum at the site of construction 
reveals the mucosa to be superficially ulcerated 
and markedlj' infiltrated with numerous round 
cells, which extend to the thickened submucosa. 
The muscularis propria is but moderately infil- 
trated by round cells, and the subserosa shows 
marked infiltration. This microscopic picture 
is in keeping with the diagnosis of regional 
enteritis. Section of a lymph node shows a non- 
specific inflammatory hyperplasia.” 

Following this procedure, the patient made 
an uneventful recovery and was discharged on 
November 12th, having four to five water}' 
stools daily through the colostomy. On Novem- 
ber loth, sigmoidoscopic e.xamination had 
shown considerable scarring of the mucosa, and 
at 12 cm. on the right posterior there was seen 
a definite fistulous tract covered by a large 
inflammator}' polyp. Above this up to the 
sigmoid there was irregular scarring and 
several small inflammator}' polyps. The mucosa 
of the sigmoid was fairly normal. 

On March 30, 1942, he was again examined. 
He entered the hospital desirous of having the 
colostomy closed. He had been free from pain 
and of discharge from the rectum since the 
last operation, had continued to gain weight, 
and now weighed more than prior to his illness. 
Sigmoidoscopic examination revealed a thick- 
ened rectal mucosa and many inflammatory 
polyps. Biopsy of the largest of these revealed 
only non-specific inflammator}' hyperplasia. A 
barium enema passed freely through the distal 
colon and out the distal limb of the colostomy. 
It was decided that the sigmoidostomy could 
be closed. On April 13th, under 125 mg. of 
10 per cent procaine intrathecally, the stoma 
was excised and the skin freed. The fascia was 
exposed all around, the peritoneum not 


opened. The serosa of the bowel was cleared of 
fat and epiploic appendages, and closed trans- 
versely with two rows of interrupted silk. This 
was then reduced under the fascia, and the 
fascia imbricated with silk, and the skin closed. 
Sulfathiazole, 30 gr., were placed in the wound. 

The patient left the hospital on April 28th, 
having watery to soft stools. The colostomy 
seemed to be closed. He was instructed to re- 
port monthly for recheck. After two months, 
the colostomy had begun to leak at intervals. 
Another attempt at closure was made July 
31st. He returned in November, 1942, leaking 
from a small sinus again, and was admitted in 
January, 1943, and reoperated upon Februar}' 
2, 1943- 

Under spinal nupercaine, a longitudinal 
incision was made lateral to the fistula and the 
peritoneum opened by intention. The sigmoid 
loop was cleared and the fistula followed to the 
abdominal wall. The tract was excised and the 
bowel closed with two rows of interrupted silk, 
at right angle to the longitudinal axis. Inas- 
much as several efforts had been made to close 
this fistula, it was feared that the lumen would 
be constricted, and a primary sigmoido- 
sigmoidostomy was effected between the affer- 
ent and efferent limbs of the sigmoid. This 
was done with two rows of interrupted silk. 
Sulfanilamide, 60 gr., were placed in the 
abdomen, and the wound closed in layers 
without drains. The wound healed by primarx* 
intention, and the patient left the hospital, 
following an uneventful recover}', on February 
’943- 

At the time of this patient’s discharge, he 
was having norma! bowel movements through 
the rectum, and had gained over fifty pounds 
from that of the entrance weight on March 27, 
1941. Sigmoidoscopic examination showed at 
the old fistulous sites evidence of granulation, 
and reddening of the mucosa, but no fistulous 
tracts or openings, and no discharge into the 
lumen of the rectum. 

This case is of interest from the standpoint 
of the length of time necessary to effect a cure, 
almost two years, ^^’e became discouraged at 
times with the course, and xvith the necessity 
of having to do graded, stage operations. We 
believe now that if we had originally opened 
the peritoneum to dose the subsequent sigmoid 
fistula, the course of treatment would have 
been shortened, but we were hesitant to do 
this until the last attempt. The probability is 


New Series Vou LXIU* No, i 


River et al. — Regional Ileitis American Journal of Surgery 1^3 


that this patient had now so much resistance 
to his intracolonic organisms, that the peri- 
toneal cavity could easily have tolerated almost 
any intra-abdominal primary procedure. 

This patient has been followed at weekly in- 
tervals, and there is no further evidence of 
any more fistulous tracts, the abdominal 
fistula is closed and the abdominal wall well 
healed. He is now in the army, having passed 
the physical examination necessary for 
induction. 

SU.MM.'\RY 

1. The close relationship between termi- 
nal ileitis as first so named by Crohn, 
jejuno-ileitis, (“skip” lesions) and com- 
bined terminal ileitis and colitis is briefly 
discussed. It is noted that the first type in 
which fistula formation is commonest, is 
now believed to be best treated by ex- 
clusion without resection. 

2. A case of terminal ileitis is reported in 
which ileosigmoid fistula formation fol- 
lowed exploratory operation only. The 
ileal granuloma, but not the fistulas, and 
the rectosigmoid ulceration only slightly 
regressed after exclusion. 

3. The operative stages in defunctioning 
and excision of the involved areas were: 
(a) end ileostomy, (b) sigmoid colostomy, 
(c) right hemicolectomy, including involved 


ileum, (d) closure of the sigmoidostomy, 
involving signioido-sigmoidostomy. 

4. The treatment of such conditions is 
resection; to obtain a satisfactory result by 
graded operations may take up to two 
years; the period in which new lesions, if 
they are to occur, may be expected. 
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SUBSCAPULAR OSSIFIED HEMATOMA* 

CASE REPORT 


Major J. William White and Major Sydney Hutner 

Medical Corps, Army of the United States Medical Corps, Army of the United States 

CAMP JOSEPH T. ROBINSON, ARKANSAS 

A CIRCUMSCRIBED collection of solution of a degenerated blood vessel 
effused liquid or clotted blood in and as an effect of constitutional disease, 
the tissues, their interstices, in More often, however, thej' arise primarily 
serous or non-serous cavities constitutes from trauma, which is usually" of a con- 
a hematoma. In other words, a hematoma tusing or crushing nature, or secondaril}’ 
is a confined hemorrhage in which clotting from extrusion of a thrombus, the release 
may or may not have taken place. Al- of an insecure ligature, the failure to seal 
though restraining influences are admit- a venopuncture or from capillary leakage, 
tedly present, the implication that the Conspicuous sources of hematomas cur- 
effusion is always self-limiting or inherently rently are attributable to warfare; the 
controlled is contradicted by the frequency disruptive impact of fragmented projectiles, 
of local recurrence and regional extension. the division of vessels by penetrating 
Liberally viewed, hematomas range in missiles, the effect of vigorous traction 
size from pin-point dimensions (petechiae) induced by centrifugal force within the 
to ponderous volumes. Ecchymoses differ radii of powerful explosions, the bruising, 
from petechiae in being larger and confined rending and torsion of structures con- 
to the skin, but they are actualh' hemor- sequent to obstacle course training and the 
rhagic effusions. severe crushing injuries sustained in vehic- 

Classification according to source, physi- ular accidents. Fracture and dislocation 
cal features, anatomic site, pathologic of the subjacent bones are liable to oceur 
characteristics, and period of existence when violence is a factor and a hematoma 
tends to simplifj' description. Therefore, may form from the site of fracture or 
a hematoma may be referred to as acute, from the forcibly separated contiguous 
postoperative, diffuse, subcutaneous, in- tissues. 

fected, or in analogous applicable terms. The fate of hemorrhagic accumulations 
The acute stage is arbitrarily considered is variable. When small and uncomplicated, 
to last three weeks and the chronic they are accompanied by few if any S3TOp- 
indefmitelj’ thereafter. toms and tend to resolve quicklj'. Treat- 

Hemorrhagic accumulations in serous ment then is a minor consideration, 
cavities, although hematomas in fact. Hematomas of larger proportions, how- 
are designated hematoceles, hematocj’sts ever, are usualK’ sj'mptomatic although 
and blood cj-sts, or thej' are given appella- thej’ maj' be the hidden complement of 
tions of specific localization, namelj-, hemo- more obvious and serious lesions. Where 
thorax, hemoperitoneum, hemarthrosis, injurj’ is extensive, and particularly’ in 
and equivalent titles. In some instances, deep lying regions, the hematoma may' be 
particularly when liquefaction has taken completely obscured. The diagnosis then 
place, they are termed hydromas or will depend upon the pathognomonic 
hygromas. syndrome produced, as, for example, is 

Hematomas appear spontaneously in the case in extradural hematoma, or upon 
consequence of dyscrasia, from the dis- subsequent developments as shown in 

• From the Surpic.-tl Service, St.'uion Uospit.nl, Gimp Joseph T. Robinson, Arh.-ins.-is. 
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the succeeding case report. Contingent 
upon location, associated conditions and 
complications, the treatment may be 
simple or -involved. 


presumed that they were present for a 
brief interval, at least, before their acquisi- 
tion of an opaque quality. Serial .v-ray 
pictures of ossifying hematomas show a 



Collections of blood which are not 
successfully evacuated pass through phases 
similar in some respects to the process of 
tissue repair, i.e., resolution, fibrosis, sup- 
puration or, in rarer instances, ossification. 
Resolution may be delayed or interrupted. 
Failure in absorption results in the per- 
sistence of an hvdromatous cyst. Because 
of the propensity of hematomas to become 
infected, a considerable number progress 
to abscess formation. Aspiration or excision, 
or incision and drainage are indicated, 
respectively, in either of the latter 
eventualities. 

Ossification, an abstruse phenomenon, 
occurs with greatest frequency in hema- 
tomas about the elbow joint and in the 
thigh. Often manifested as a later transi- 
tion product, calcium deposits have been 
demonstrated roentgenographicallv early 
in the third week following Injury, and it is 


progression from flocculated calcium islets 
to complete replacement by lamellations 
of compact and cancellous bone. Eventu- 
ally, the inflammator}’^ barrier found at 
the periphery of hematomas is converted 
into a neomembrane, grossly resembling 
periosteum and serving as a capsule 
at the circumferential limits of ossification. 

The primary objective in the treatment 
of ossified hematoma should be prevention. 
Experience has shown that aspiration and 
evacuation of simple hematomas are in- 
constant but likely sources of infectious 
contamination. Relative rest, passive mo- 
tion, heat, diathermy, and massage are 
of benefit to an indeterminate number of 
patients in whom local calcification is of 
recent origin. In others, surgical excision 
may offer the only means of relieving 
disability. Recurrences after operation 
are fairl}'^ common either because ossifica- 
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lion was incomplete at the time surgery case report reveals the advanced degree of 
was instituted or because of the trauma ossification that may ultimately take 
incidental to operation, place in a hematoma and the signs of 



Fig. 2. AVray plate showing ossified hematoma and diodrast injected vein. 


The optimum time for surgical inter- 
vention has not been clearly defined. 
Too early removal may result in recurrence 
or extension of calcification; too late, in 
permanent pressure damage to adjacent 
vessels and nerves. Even though successful 
extirpation has been accomplished within 
three months of injury, it is perhaps more 
prudent to recommend waiting a j-ear 
before making an attempt to excise an 
ossified hematoma, provided, of course, 
that relief from neurovascular sj'mptoms 
is not indeed more urgent. The appended 


nerve degeneration that may result from 
pressure if operation is too long deferred. 

CASE REPORT 

R. W. D., No. 47192,’ a white arm j' private, 
was admitted to the Station Hospital, Camp 
Joseph T. Robinson, Arkansas, March 20, 
1943, complaining of a “lump in the right 
shoulder with numbness and tingling of the 
right hand,” 

The family history was negative for hemato- 
pathology and details of the past history were 
irrelevant. 
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The present illness was initiated twenty-two of the right supraclavicular fossa. An arterial 
years previously when a severe crushing injury pulsation was visible and palpable for a distance 
to the right shoulder was sustained in a fall of approximately 7 cm. transverselj* between 



Fig. 3. Ossified hematoma specimen not magnified. 


beneath a thrown saddle horse. Treatment 
was promptly' instituted and a plaster jacket 
worn for the succeeding three months. A 
similar period was devoted .to physiotherapy 
in an effort to relieve persistent numbness of 
the right hand. Thereafter a cock-up splint 
was applied to the forearm and hand which 
were thusly supported for one and one half 
years. Sensory phenomena persisted, but the 
presence of a localized swelling above the clav- 
icle and in the axilla was not discovered until 
several years after injury. The tumefaction 
was not believed to have Increased in size 
although its presence was observed for fourteen 
years. 

Physically, the patient was apprehensive, 
fair skinned, slightly pale and well nourished. 
The right hand was continually supported in 
the opposite palm and the arm was maintained 
at a twenty degree angle of abduction. The 
vertebral border of the corresponding scapula 
was rotated posterolaterally. The thorax was 
symmetrical, but there was an ovoidal fullness 


the clavicular and sternal divisions of the right 
major pectoral muscle. These pulsations corre- 
sponded with the heart rate and were easily 
compressible. Thej' disappeared when the arm 
was elevated above a right angle. A local bruit 
was not present, although at the cardiac apex 
there was a soft, untransmitted systolic mur- 
mur. Pain, which radiated along the ulnar sur- 
face of the arm and forearm was induced by 
elevating the arm above shoulder level and by 
elevating the chin forcibly while the head was 
rotated toward the side of the lesion. An 
obliquely directed ovoidal, non-tender, solid, 
regularly surfaced tumor, movable verticall}^ 
medially, and laterally within narrow limits, 
occupied the right subscapular, axillar}', and 
supraclavicular fossae. The overlying skin was 
not inflamed nor was it adherent to subjacent 
structures. Forceful pressure mediosuperiorly 
in the depths of the axilla induced local pain 
and increased the tingling sensation along the 
ulnar nerve distribution of the forearm and 
hand. 
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Neurologically, there was hypesthesia of the Other pertinent laboratory' studies were of no 
dorsal and ventral aspects of the medial half assistance either in the diagnosis or treatment, 
of the right fourth and total fifth fingers. The On March 30, 1943, the tumor was removed 



Fig. 4. Sagittal section of ossified hematoma not magnified. 


sensory impairment extended over both sur- 
faces of the hand and forearm to approximately 
6 cm. above the ulnar carpal joint. Segmental 
involvement of the eighth cervical and first 
dorsal nerves indicated that elements of the 
ulnar and median nerve branches were in- 
volved in the pathologic process through 
compression of the medial cord of the brachial 
plexus. However, there was no loss of reflexes 
and no muscular atrophy. Likewise, vascular 
phenomena were not evident, there being no 
ischemia, cyanosis, mottling, or edema. 

Stereoscopic .v-ray' plates showed a large, 
irregular, calcified mass measuring approxi- 
mately' 14 by' 6 cm. located between the 
scapula and the thoracic wall. The mass was 
sharply' demarcated from the surrounding soft 
tissues and was not attached to any' bony' 
structure, although the upper four right ribs 
were flattened against the lateral lung surface, 
thus narrowing the costal cage, and the scapula 
was moderately' displaced backward. Impres- 
sion: Calcified hematoma. 

A tangential view after the injection of 30 
cc. of diodrast into the median basilic vein re- 
vealed satisfactory' visualization of the basilic 
and axillary' veins. The axillary' vein was dis- 
placed anteriorly' and 1.5 cm. above the calci- 
fied mass. 


under nitrous oxide-oxygen-ether anesthesia 
through an inverted j incision made from the 
level of the deltoid tubercle of the humerus and 
continued high over the central anterior aspect 
of the deltoid muscle medially to the acromion 
region and lateromedially' downward to the 
fifth right interspace where it terminated 4 cm. 
from the midclavicular line. The skin flaps were 
dissected upward, medially' and laterally to 
expose the anterolateral aspect of the pectoralis 
major and the lateral border of the latissimus 
dorsi muscles. The pectoralis major muscle was 
separated along the course of its fibers, between 
the clavicular and sternal portions, to the 
bicipital groove at which point the sternaf seg- 
ment was divided 2 cm. medial to its tendonous 
insertion. The sternal part of the muscle was 
then dissected medially to ex-pose the axilla, 
pectoralis minor muscle, and costocorocoid 
membrane. Incision of the costocorocoid mem- 
brane permitted the insertion of the right index 
finger mediolaterally beneath and close to the 
posterior surface of the minor muscle. Upward 
and downward motion of the finger freed the 
muscle from subjacent structures to its inser- 
tion on the corocoid process. The suspensory 
ligament (fascia) of the axilla was incised at 
the lateral margin of the minor muscle which 
latter was then divided between hemostats 
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3 cm. from its insertion. The inferior section of 
the pectoralis minor muscle was retracted 
downward and medially to expose the sub- 
clavian and axillary regions. The tumor was 
then clearly outlined, beneath a layer of fibro- 
areolar tissue, fully occupying the subscapular 
space and projecting into the axillary and 
supraclavicular fossae. A tributary of the 
dorsal scapular vein appeared anteriorly, hav- 
ing penetrated the center of the tumor, and 
passed obliquely upward into the lateral 
thoracic vein. It laj' between the capsule of the 
tumor and the more superficial areolar tissue. 
After severing this venous tributary' between 
hemostats and ligating its terminal ends, the 
tumor was exposed by scissors dissection. 
Cleavage was obtained with difficulty and free- 
ing of the mass in the subscapular depths by 
scissors and digital maneuvering was time con- 
suming and toilsome. However, bleeding was 
minimal and of a capillary nature. After the 
tumor was e.\tricated, the divided muscles Were 
united to their respective tendonous insertions 
with interrupted, mattress, cotton sutures. 
Three gutta-percha drains were passed from 
the subclavian, subscapular, and axillary fossae 
through a stab wound in the skin and subcu- 
taneous panniculus. The stab wound laj’ in the 
posterior axillary line opposite the fourth right 
interspace. The skin was closed with vertical, 
mattress, cotton sutures. 

Grossly the mass was inclosed in a neomem- 
brane. The specimen consisted of a heart- 
shaped tumor that weighed 390 Gm. It 
measured 13 X 11.5 X 5.5 cm. Adherent to its 
surface were numerous fatty tabs and some 
fibrous tissue. Several areas of hemorrhage were 
visible within the capsule wall. The consistency 
was hard and rock-like. On cross section the 
mass presented a mottled appearance, appar- 
ently consisting of rather dense cancellous bone 
with areas of intermingled fatty and red mar- 
row. Considerable blood-tinged fluid escaped 
from the cut surface. 

Microscopic section showed an encapsulated 
bony mass. The capsule was made up of 
pale pink-staining acellular connective tissue 
mingled with a small amount of fat. The 
surface of the bone was fairly smooth, but did 
not show a well defined periosteum. The can- 
cellous bone in the central portion showed well 
formed, typical, bony trabeculae. No unusual 
amount of bone formation or destruction was 
evident. Between the bony trabeculae a 


tjqjical marrow structure was evident. In some 
areas this consisted solely of fat while at other 
points the fat was interspersed with large areas 
of myeloid cells. These cells included mega- 
karyocytes, granulocytes in all stages, and cells 
of the erythroblastic series. Considerable num- 
bers of red blood cells were also seen at some 
points. Diagnosis: Ossified hematoma. 

Progress, despite primary healing of the 
wound and the reasonably prompt return of 
function of the extremity', was trammeled by 
an inordinate apprehension of paralysis, the 
result of psj'chologic conditioning. Repeated 
warnings and advice against operation by 
previously consulted phj^siclans, in whom the 
patient had supreme confidence, covertly 
inhibited recovery through the expectation of 
an unfortunate consequence. Therefore, the 
hospitalization period was prolonged for the 
purpose of allaying fear through the medium 
of objective substitution and physiotherapy. 
The patient was discharged to duty on June 14, 
1943. Function was completely returned, 
although there was a tendencj’’ to hold the 
distal phalanges of all digits in partial flexion. 
The neurological findings twenty-six days 
after operation were essentially unchanged, but 
the numbness and tingling were relieved. 
A'-ray examination on August 3, 1943, four 
and one-half months after operation, showed 
no evidence of recurrence. 

COMMENT 

In the case reported an ossified hema- 
toma of long standing was successfully 
removed. Its location, clinical manifesta- 
tions, and histologic characteristics were 
unique. 

The deformity of the ribs arid the dis- 
placement of the scapula were curious 
findings suggesting a peripheral deposition 
of calcium which, as the mass increased in 
volume, compressed the relatively less 
fixed adjacent structures. Early involve- 
ment of the medial cord of the brachial 
plexus \vas assumed from the history of 
numbness which persisted from the time of 
injur^c Pain and tingling were of more 
recent origin and led to the conjecture 
that a slowdy progressive peripheral ex- 
tension had further involved the nerve 
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trunk and was responsible for mild, but 
increasing, vascular sjmiptoms, A scalenus 
anticus syndrome was simulated. 

The histologic structure resembled bone 
marrow, the apparent hematopoietic func- 
tion of which was not satisfactorily ex- 
plained. It was not considered of compen- 
satory nature because anemia did not 
follow operation. 

Adequate exposure and facility of ap- 
proach, without the production of a dis- 
abling scar, was accomplished by a technic 


similar to that used for clearing the axilla 
in the process of radical mastectomy. The 
simplicity with which the subclavian, 
axillary, and subscapular regions can be 
exposed by the technic described warrants 
its recommendation as an approach to 
surgical lesions in those locations. 

Immediate relief from the neurologic 
manifestations was not expected in view 
of the long history and the probability of 
nerve degeneration. Eventually, however, 
complete recovery is anticipated. 




The major complication in these cases (of regional ulcerative colitis) 
is colonic perforation. This may necessitate temporary colostomy proximal 
to the lesion with subsequent resection, anastomosis if possible, and ulti- 
mate closure of the colonic stoma. It is well to allow several months to 
intervene between the several stages of this procedure. 



ORCHITIS AS A COMPLICATION OF BRUCELLOSIS 
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pital, Pittsfield, Illinois 

BOSTON, MASSACHUSETTS 


N ot infrequently the urologist, and 
occasionally the general surgeon, 
is confronted with a patient pre- 
senting a swollen testicle with associated 
pain, tenderness and a temperature. These 
signs and symptoms are essentially those 
of an acute orchitis but the etiological 
agent must be determined if an accurate 
diagnosis is to be made and the proper 
treatment initiated. Experience with two 
patients having orchitis, in a series of 
seventeen cases of brucellosis, was such 
that their case reports might be of interest 
and aid to others who might have patients 
presenting similar symptoms. 

CASE REPORTS 

Case 1. Mr. W. G., a thirty-six-year old, 
married, white farmer was admitted to tiie 
hospital on July 14, 1942. For at least the 
previous ten days the patient had had a 
temperature which rose at times to I04°f. 
The right testicle had been found swollen 
one morning at the onset of the fever and the 
swelling had increased slightly subsequently. 
Diarrhea had been present for two days; the 
bowel movements had numbered ten to four- 
teen daily. Nausea and vomiting had been 
present for the same period. Several times at 
home the patient had had severe shaking 
chills that lasted several minutes. Following 
these he had perspired profusely and his feet 
had become cold. Left frontal headaches had 
been present and a “stomach ache,” which 
must have been lower abdominal cramps, was 
a complaint. Irritability, .restlessness, malaise, 
and anorexia had been present according to 
the patient. 

Inventory by systems was essentially nega- 
tive except for frequent “nose bleeds” as a 
boy, occasional pain and bleeding with bowel 
movements, pruritus ani, and some loss of 


weight with the present illness. His past historj' 
included scarlet fever, smallpox, chickenpox, 
peritonsillar abscesses, gonorrhea, “sinusitis,” 
and a fracture of the lower third of the right 
tibia. 

Physical examination revealed a large, well 
developed, well nourished white male who was 
obviously ill. The blood pressure was 114 
systolic and 74 diastolic; temperature, 99 °f.; 
pulse, 88; respirations, 22. Positive findings 
included several carious teeth, atrophic tonsils, 
enlarged spleen, and an old scar on the lower 
third of the right leg. The right testicle was 
swollen (5 by 4 by 4 cm.) and tender to palpa- 
tion. There was questionable swelling of the 
globus major of the epididymis. 

The first hospital day was characterized by 
diarrhea and an oral temperature of I04°f. 
in the evening. Examination of the blood 
showed a white cell count of 9,500, a normal 
differential count, and a red cell count of 

4.800.000 with 85 per cent hemoglobin. Treat- 
ment initiated by the attending physician 
included bed rest, liquid to soft diet, scrotal 
support, cold packs to the right testicle, and 

3.000 cc. of fluids intravenously, containing 
10 Gm. of sodium sulfathiazole (sulfathiazole 
had been given orally at home when patient 
had refused hospitalization). 

On the morning of July 15th, a rectal 
examination was done under sodium pentothal 
because the patient complained of periodic 
rectal pain and it was thought a peri-anal 
abscess should be drained. No abscess was 
found. KaO Magma was prescribed for the 
diarrhea which continued; 2,000 cc. of intra- 
venous fluids were given because of the profuse 
perspiration and diarrhea. Agglutination tests, 
which had been suggested by the writer, for 
paratyphoid fever and b and typhoid fever 
were negative but that for brucellosis was 
strongly positive. The blood culture was 
reported as negative for twent\’^-four hours. 
Routine urinalysis, stained smear of urine 
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sediment, Kahn serology, and an A:-ra3'^ film 
of chest were normal. Stool examination 
showed occult blood strongljr positive, a few 
“pus cells,” and no parasites. The sulfa- 
thiazole blood level was 8.62 mg. per cent. 
(Two daj's later it was 7.50 mg. per cent.) 
Sulfadiazine by mouth was ordered after the 
positive agglutination test for brucellosis was 
reported. 

On the third day the temperature dropped 
from a plateau of io2°f. to gg°F. in the morn- 
ing, but in the evening it was io3.4°f. A light 
diet was initiated during the day and oral 
intake of fluids was adequate for the diarrhea 
had ceased. Perspiration continued. 

The remaining daj^s in the hospital were 
characterized by normal temperature, absence 
of profuse perspiration and diarrhea, reduction 
of chemotherapy dosage, discontinuance of 
scrotal support and Kao Magma, and getting 
the patient up in a wheel chair the daj"^ before 
his discharge on Jufy 20th, the sixth hospital 
day. The swelling and tenderness in the right 
testicle were both decreased. 

An attempt was made to contact the patient 
six months later for a check-up on his sub- 
sequent course, but this was unsuccessful. 
The source of infection in this case was prob- 
ably via unpasteurized milk from the family 
milk cow. The farmer’s herd was to be tested 
for brucellosis by a veterinarian subsequent 
to hospitalization. 

Case 11. Mr. L. G., a thirtj'-two-j^ear 
old, married, white automobile mechanic 
entered the hospital on December 2, 1942. A 
swelling had appeared in the right half of the 
scrotum five daj'S previously'. This swelling 
had increased as well as the associated pain. 
The patient had thought at first that he had a 
“rupture” from lifting something too heavy. 
A physician had been seen who told the patient 
that he had a “ruptured vein.” On November 
30th, the patient had had a temperature of 
i03°F. As a result sulfathiazole therapy' had 
been initiated. The temperature on December 
1st had been io2.8°f. 

Inventory by symptoms revealed approxi- 
mately' three pounds of weight loss in the past 
year, recent night s^veats, “light-headed feeling 
at times,” frequent attacks of coryza, “bad 
tonsils,” shortness of breath upon slight exer- 
tion, heartburn over precordium, occasional 
palpitation, "skipped heart beats,” and lumbar 
backache since working in the garage. 

Past history included measles, mumps. 


pertussis, chickenpox, scarlet fever, “heart 
trouble” when eight or nine y'ears of age, and 
no history of venereal disease. He had been 
married thirteen y'ears and his wife and two 
sons had been in good health. 

Physical examination demonstrated an as- 
thenic, well developed, well nourished white 
male who was not acutely' ill. The blood pres- 
sure was 102 systolic and 52 diastolic. Tem- 
perature was ioo.6°f.; pulse, 84; respirations, 
26. Positive findings included hypertrophied 
tonsils; slightly' coated tongue; and a heart, 
which was enlarged to the left, presented 
extrasystoles, and a possible soft systolic 
murmur. The right testicle was enlarged to the 
size of a small lemon (4.5 by' 3.5 by' 3.5 cm.) 
and was very tender to palpation. The epi- 
didy'mis did not seem to be involved. 

Upon admission sulfathiazole was continued 
by' the attending phy'sician. The scrotum was 
supported and an ice bag applied to the right 
scrotum. Urinaly'sis and Kahn test were 
negative. Blood examinations demonstrated 
a white cell count of 9,000, a normal differential 
count, and a red cell count of 4,500,000 with 
80 per cent hemoglobin. Memory of Case i, 
a brief clinical history, and the physical find- 
ings prompted the requisition of a brucellosis 
agglutination test by the writer. This proved 
to be strongly positive (1:320 dilution). 
Chemotherapy was then abandoned and specific 
vaccine therapy' in graduated doses initiated. 

The pain in the right scrotum, which radiated 
superiorly' to the right inguinal region, and 
possibly' to the lower part of the back, was 
absent after three day's Soreness of the right 
testicle continued as did the swelling. There 
was profuse perspiration during the night and 
the patient complained of being weak in the 
mornings until December 7th. The temperature 
remained normal after December 4th and the 
patient was discharged on December 8th 
(sixth hospital day) considerably' improved. 

This patient was seen on January' 20, 1943- 
There was no atrophy' of the testicle. The 
only complaints were malaise, rather frequent 
headaches, and weakness upon exertion. He 
was doing light work and had not resumed 
his regular work. The source of the infection 
was determined after the patient was dis- 
charged. Unpasteurized milk had been pur- 
chased up to six weeks previous to hospitaliza- 
tion. Although the patient did not drink milk 
often, he had consumed some. The cow which 
had been furnishing the milk was tested for 
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brucellosis and found to have a “positive 
reaction.” (Blood of the cow was sent to the 
State laboratory bj’’ a veterinarian and the 
agglutination test for brucellosis was found 
to be positive.) 

INCIDENCE 

Orchitis occurs as a complication in 4 to 
10 per cent of all the cases of brucellosis 
according to various authors. Meakins® 
states that the system which bears the 
brunt of the disseminated lesions of 
brucellosis is the genitourinary tract with 
orchitis occurring in 10 per cent of the 
cases. Several cases have been described 
in the foreign literature but only two have 
been discussed at length in the American 
literature. Isaac* realized the significance 
of considering brucellosis in the diagnosis 
of orchitis when he described a case before 
a meeting of the urologists in 1937. Buck- 
lej*,- another urologist, in presenting a 
case called attention to the increasing 
frequency of brucellosis and the likelihood 
of the presence of more associated genito- 
urinary complications. Simpson reported 
sixteen cases of painful swelling of the 
testes in his series of brucellosis cases 
around Dayton, Ohio. Four cases %vere 
reported bj' Hardy® in his series of 125 pa- 
tients having brucellosis in Iowa. 

ETIOLOGY 

According to Hinman® there are a 
number of conditions responsible for an 
acute or chronic orchitis. The acute type 
may be an ascending type from the 
posterior urethra via the vas deferens 
and epididjmiis resulting in an epidid- 
ymo-orchitls. Rolnick^^ believes this route 
of infection is most unlikely. Wesson^® 
states that traumatic orchitis and that 
from strain have been shown to be mis- 
nomers. Such conditions result from trauma 
with subsequent ascending or metastatic 
infections. 

Acute metastatic orchitis is usually a 
complication of infectious diseases. It 
has been reported in cases of mumps, 
diphtheria, scarlet fever, small pox, in- 


fluenza, typhus fever, dengue, glanders, 
malaria, tj-phoid fever, and pneumonia. 
Gout and filariasis have also been reported. 
In addition, foci of infection may be a 
source. Such lesions include tonsillitis, 
furunculosis, osteomyelitis, acute articular 
rheumatism, dental abscesses, sinusitis, 
cholecj'Stitis, and appendicitis. The organ- 
isms involved are pyogenic in character, 
usuall}' Bacillus coli and staphylococci. 
The chronic type of orchitis is usually due 
to syphilis. 

PATHOLOGY 

Any organism in the blood stream may 
enter the testes and, if there is a lowered 
resistance locall}', or an abundance of in- 
fective organisms, a foothold may be gained 
and an orchitis result. However, organisms 
that invade the general circulation are 
rapidly filtered out and destro^’^ed so that 
as far as the testicle is concerned blood 
borne infections are relatively rare. 

According to Boyd,^ unilateral orchitis 
is more common than bilateral inflamma- 
tion of the glands. The testicle is only 
moderately enlarged owning to the firm 
non-elastic tunica albuginea by which the 
organ is surrounded. It is for this reason 
the patient has excruciating pain. In 
metastatic orchitis the epididymis is rarely 
involved. There is no associated hydrocele 
with orchitis as with epididymitis because 
of the intact tunica albuginea. 

Sharps* in his general review of the 
pathology of undulant fever comments on 
the fact that the literature is not yet ade- 
quate for a clear conception of the morbid 
anatomy of brucellosis. The chief con- 
tributing factor is the limitation of post- 
mortem material due to the low mortality 
rate. He cites the microscopic findings of a 
case of brucellosis reported by Rothen- 
berg.^- This seems to be the only patho- 
logical description in the English literature 
of orchitis complicating brucellosis and in 
this case the patient evidently did not 
have an orchitis as a clinical entity. It ma^' 
be said the patient had been married 
thirtj'-two years without any offspring. 
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"Tlic testes revealed complete a^permat*)- 
genesis witii evidence of active interstitial 
orchitis and scattered areas of (iirroid 
atroj)hy. Vacuolar degeneration «)f the 
epithelium was noted.” Pathological de- 
scriptions are not to be found because the 
orchitis com]>licating brucellosis usually i*. 
a self-limited tlisease. 

Minmai/ states that, in gener.il, acute 
inllammatory processes manifest them- 
selves between, not within, the canaliculi 
of the testicle. Multiple foci of infection 
are seen. The tubules then degenerate and 
become Idled with inll.ammatory exudate. 
Local areas of necrosis occur and become 
conglomerate. The process m.ay go on to 
su ppuration. 

SIONS .\NIJ SYMPTOMS 

Severe testicular pain is usually the first 
symptom of orchitis for the re.ison given 
by Boyd.' Associated is tenderness and 
swelling of the organ, elevation of tem- 
perature, and, not uncommonly, nausea 
and vomiting. The scrotum usually be- 
comes reddened. There is more prostration 
than in most cases of acute epididymitis. 
The pain may be referred t<r the back, the 
perineum, or upward along the s|)ermalic 
cord according to Pclouzc.'" The globus 
major of the epididymis may become 
involved. 

All of these signs and symptoms were 
seen in the two cases described and for 
this reason a patient may consult a urolo- 
gist or a general surgeon although he has 
brucellosis. It is significant to note that 
the patient with brucellosis does not look 
as ill as his chart indicates. In other words, 
there is an appearance of well being incon- 
sistent with the high fluctuations of 
temperature. 

DIAGNOSIS 

The eombination of clinical history, phys- 
ical examination, and laboratory studies 
in making a diagnosis is well illustrated 
here. A good history will elicit the systemic 
sj'mptoms of brucellosis in addition to the 
course of local signs and symptoms. 


I'oshay,' who has been keenly interested 
in brucellosis, concludes that there are no 
laboratory tests for this disease which do 
not have serious limitations. Me adds that 
there are no acceptable clinical criteria for 
the diagnosis of brucellosis, nor for its 
exclusion and, therefore, it is impossible to 
reach a clear cut decision concerning the 
validity of the tests, alone or in combina- 
tion. \vX few diseases depend more on the 
labtiratory for a diagnosis than brucellosis. 
Only in communities where the disease is 
known to exist can a diagnosis be made 
without a laboratory test and then only 
hazardously. 

d'he specific agglutination test of the 
blood is of greatest practical value in 
thediagnosis. In the two cases presented the 
antigen of Brucella abortus was used. The 
blood serum from cases of brucellosis docs 
not always agglutinate the antigen and 
that from patients without the infection 
may give positive agglutination tests in 
low titers. There have been patients with 
brucellosis with negative scrum agglu- 
tination tests or positive only in low titers. 
Mowever, patients with the disease usually 
give positive reactions in high dilutions 
(I to 8o or better). Foshay' states that 
next to recovery of the Brucella organisms 
by culture, a high scrum agglutination titer 
is the most reliable test. The test usually 
becomes positive by the second week of the 
illness. In men and inocukated animals 
there is cross-agglutination between the 
Brucella and Bacillus tularcnse of tula- 
remia. However, the titer is usually higher 
for the specific disease. 

TREATMENT 

The therapy of orchitis is conservative 
in character; “watchful waiting” in the 
words of Pelouzc,"’ for the infection 
usually subsides. Scrotal support gives 
considerable comfort. Local hot or cold 
applications and analgesics systemically 
are the basis of the treatment. Christo- 
pher"' states that incision will rarely be 
necessary; the therapy should be directed 
toward the causal infection. Surgical in- 
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tervention is indicated if fluctuation and 
suppuration or necrosis develop. Drainage 
is then- initiated for small areas of sup- 
puration and orchidectomy if the area is 
large. 

As for brucellosis, prophylactic treat- 
ment consists of pasteurization of the 
milk for human consumption. In addition, 
individuals in contact with livestock, as 
cattle and hogs, or fresh meat should pro- 
tect themselves adequately. Vaccination 
of young animals and removal of those 
infected is said to prevent the dissemina- 
tion of the disease. Prophylactic immuniza- 
tion has been reported. Specific therapy 
has not proved successful. Anti-serums, 
vaccines, brucellin, non-specific protein 
therapy, chemotherapy, and artificial fever 
have all been used ^Yith inconclusive re- 
sults in patients with brucellosis. Sulfa- 
diazine was used in the first case herein 
reported. In the second case an oxidized 
Brucella abortus vaccine (Foshay) was 
used. Symptomatic treatment utilizing 
vitamins, sedatives, laxatives, adequate 
fluid intake and nourishment is, of course, 
indicated. 

PROGNOSIS 

Orchitis is usually transitory and there 
are no serious after-effects when one of 
the Brucella is the causative organism. 
Occasionally, a suppurative orchitis or an 
epididymitis develops. Huddleson' states 
that there have not been any cases of 
sterility following the orchitis complicating 
brucellosis. 

Although the mortality rate of bru- 
cellosis is about 2 per cent, according to 
vital statistics, the chronic invalidism of 
a patient with the disease is of some 
concern. Fatal cases result from acute 
overwhelming infections or the subsequent 
localized lesion in the meninges, brain, 
lungs, or heart valves. 

COMMENTS 

With the significant increase in the 
number of reported cases of brucellosis 
undoubtedly more of the_ complications 


of the disease will be in evidence. In 
Illinois, three times as manj”^ cases were 
reported in 1941 as in 1932. Only five 
cases had been reported from the county 
in the ten years preceding the six months 
in which the seventeen cases were ob- 
served. In the United States, the reported 
cases of brucellosis have steadily increased 
from twenty- four in 1925 to 3,427 in 
1941.' 

It appears that the genital tract attracts 
as many of the disseminated lesions of 
brucellosis in humans as it does in sus- 
ceptible animals. As the localized genito- 
urinary lesion, orchitis may be the reason 
for the patient consulting the urologist 
or general surgeon. Such men should be 
ready to investigate obscure genital lesions 
for Brucella infections. 

SUMMARY 

Two cases of orchitis complicating bru- 
cellosis with additional remarks are pre- 
sented. 
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penicillin is indeed a therapeutic triumph 
which cannot be ignored and merits a 
place in the literature. 

CASE REPORT 

The patient, a thirty-five j’ear old white 
female, at term, gravida vii, para vi, entered 
Greenpoint Hospital on the evening of April 9, 
1943, in active labor. At the time of admission 
the duration of parturition had c.stendcd four- 


had been obtained. A bleeding third stage 
developed. Posterior pituitary e.xtract (i cc.) 
was given intramuscularly but proved inelfec- 
tual. Manual removal of the adherent placenta 
was completed under open drop ether anesthe- 
sia. Following this procedure the bleeding was 
controlled, not, however, until approximately 
a liter of blood had been lost. Replacement 
therapy consisted of a liter of 5 per cent glucose 
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in normal saline followed several hours later granted on April 28th after five afebrile days: 
by a citrated blood transfusion, the latter the hospital staj'^ lasted nineteen da3’’s. 
finishing without noticeable immediate reac- The patient was readmitted two daj^s later 



Fig. I. OT, oral temperature; x, transfusion of citrated whole blood; os, oral sulfa- 
thiazole; is, intravenous sulfathiazole; osd, oral sulfathiazole discontinued; c, 
urticaria; oon, out of bed; bc, blood culture; c, chill. 


tion. The blood pressure was recorded at 
138/74, the pulse was slow and of good quality'. 

On April nth, the second postpartum daj-, 
the patient had a severe chill with rise in tem- 
perature to I04°F. (oral). Sulfathiazole was 
started oralh' at this time. On the following 
daj', a generalized urticaria developed to con- 
fuse the picture. The question of whether the 
reaction was from ergotrate, transfusion or 
sulfa drug remained undetermined. The con- 
sulting dermatologist pronounced the skin 
reaction a dermatitis medicamentosa and 
advised withholding therapj- except supportive 
and routine postpartum care. Deprived of the 
best therapeutic measures the postpartum 
course became tempestuous until, on the eighth 
postnatal daj*, when the temperature rose to 
io 6 °f. (oral), it was decided to brave the conse- 
quences and once again institute the sulfa drug. 
The urticaria bj* this time had greath" dimin- 
ished, hence, 5 ( 5 ni. of sodium sulfadiazine were 
given intravenously and sulfathiazole was 
started oralh’. Marked improvement in the 
patient’s condition followed during the course 
of the next six daj's, the temperature falling to 
normal. A thrombophlebitis was noted on the 
fourteenth postpartum day in the left leg 
involving both the calf and thigh but appeared 
to be definitely subsiding. Discharge was 


complaining of chills, fever, lower abdominal 
and pelvic pain. The impression was that of a 
severe pelvic thrombophlebitis. The patient’s 
course was notably stormy and response to 
therapy was nil. The organisms apparently had 
become sulfonamide fast. Oral and intravenous 
sulfa drugs were administered until the white 
blood count reached such a low level that it 
became inadvisable to continue. Frequent 
small tran fusions were given and convalescent 
serum (scarlet fever) was injected intra- 
venoushy but all to no advantage. The patient’s 
condition became steadih- worse until, in the 
opinion of those rendering therapjy little if any 
hope existed for recover3\ The patient seemed 
moribund and terminus was expected momen- 
tarilj’. Five positive blood cultures were re- 
ported on May 13, May 18, May 24, May 29 
and June 2, 1943. The cultures showed a long 
chain variet}^ of Streptococcus hemob^ticus. 
A large tender, readily palpable spleen pre- 
sented itself. Petechiae in skin and mucous 
membranes were absent. No evidence of endo- 
carditis was recognized. The lungs remained 
clear for the most part except for hypostatic 
rales in each base. The pulse was very rapid 
(132) and bounding; respirations (50) shallow 
and labored, the mental status befogged and 
speech delirious. Carphologia was present. 
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Through the advice of Dr. H. J. Green, 
the administration of penicillin vas begun; 


38,800, fifth day 35,200, sixth day 35,200, 
seventh day 26,400. The first 74,200 units of 
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42,400 Oxford units were given during the 
first twenty-four hours. Tiiis dosage was re- 
peated on the second day. On the tiilrd day 
40.600 Oxford units were injected, fourtii day 


penicillin were conveyed by the medium of 
5 per cent glucose in alternate solutions of dis- 
tilled water and normal saline. The remainder 
was administered either intramuscularlj' or suij- 
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cutancously in gradually decreasing amounts, the patient’s condition was decidedly im- 
dissolved in 2 cc. of normal saline. A total of proved. The fever began to subside, the mental 
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358,500 Oxford units of penicillin were given 
over the course of eleven days. 

Within twenty-four hours following the 
inauguration of this therapeutic bombshell 


status brightened, urinary and fecal inconti- 
nence became controlled, and pulse and respira- 
tion improved. The temperature was normal 
in forty-eight hours. Together with these 
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changes, too good to lie true, hope for her 
recovery revived. Each blood culture drawn 
thirty-six hours, eighty-four hours, 132 hours 
and 180 hours after onset of treatment with 


she was allowed up in a wheel chair and on 
June 24th she was up and about anxiously 
awaiting discharge from the hospital which was 
granted on June 26th. The patient had been at 




Fig. 2 . T, transfu'rion of citrated whole blood; os, oral sulfathiazolc or sulfadiazine; osd, oral sulfa drug discon- 
tinued; UT, rectal temperature; OT, or.al temperature; c, chill; nc, blood culture taken; is, intravenous sulfadia- 
zine; PB, positive blood culture; Nn, negative blood culture; cs, convalescent serum; pv, penicillin intr.avcnously; 
PM, penicillin intramuscularly; we, patient sitting in wheelchair; Oob, out of bed. 


penicillin was reported negative subsequent to 
forty-eight hours’ incubation and also follow- 
ing a seven-day period of incubation. 

The patient progressed steadily toward re- 
covery. The temperature curve remained 
normal for the remainder of her hospital stay. 
On June 17th, she was permitted to dangle her 
legs over the edge of the bed; three daj^s later 


the hospital fiftj’-seven days. Graphic repre- 
sentation of fever cur\'e, therapy and labora- 
tory findings are shown in Figures i and 2. 

We wish to express our appreciation to Dr. 
T. S. Welton, Director of Obstetrics and 
Gynecologj' at Greenpoint Hospital, Brook^m, 
N. Y. for granting permission to publish this 
case. 





RUPTURE OF THE RECTOSIGMOID BY COMPRESSED AIR* 


CASE REPORT 

S. A. Swanson, Jr., m.d. and Henry N. Harkins, m.d. 

Assistant Resident Surgeon, Henry Ford Hospital Associate Surgeon, Henry Ford Hospital 

DETROIT, MICHIGAN 


ALTHOUGH traumatic perforations 
yA of the rectum and the rectosigmoid 
are relatively well known, reports 
of cases of rupture by compressed air 
are limited in number. On the other hand, 
impalement on some object is a frequent 
cause of traumatic rectal perforation, and 
numerous cases have been reported. 

The condition of rupture by compressed 
air, which is a now well recognized indus- 
trial accident, was first reported b}’ Stone 
in 1904.® Andrews, in 1911,^ first brought 
critical attention to its pathogenesis, and 
pointed out that the jet of compressed air 
need only be pointed in the direction of 
the anus, the buttocks forming a funnel- 
like structure, directing the stream into 
the anus itself. In most reported cases the 
jet of air has passed through the patient’s 
clothing which offers no protection. Burt,'* 
in 1931, in experimental work showed that 
relatively small amounts of pressure were 
sufficient to cause perforation of the intes- 
tinal tract with variations according to the 
distance below the pylorus. 

Brown and Dwinelle (1942)^ recently 
reviewed the literature, finding sixty cases 
of complete perforation and nine cases of 
incomplete perforation caused by com- 
pressed air. These authors added two 
cases of complete perforation and one 
case of incomplete perforation, bringing 
the total to sixtj^-two and ten, respec- 
tively. In our review of the literature, we 
found one more case of complete perfora- 
tion reported by Santy and Marion,® 
another reported by Ide (1942) and oper- 
ated upon by Olson, and add one case of 
our own, bringing the total to sixtj’-five 
of the complete type. The longitudinal 


lacerations shown in an illustration in 
Ide’s report are identical to those occurring 
in our own case. In both instances, in- 
complete lacerations involved onh'^ the 
outer layers of the la-ge bowel. 

Several factors in this case are of suffi- 
cient interest to warrant its report. First, 
the operation is an emergency procedure, 
and, due to variety in location of perfora- 
tions, the method of repair is largel}’ 
dependent upon the ingenuity of the 
operator. Preoperative preparation should 
be as extensive as possible even though 
time is an essential factor in morbidity 
and mortality. Sulfanilamide placed in 
the abdominal cavity is, b}' now, a well 
recognized adjunct, and should be used in 
any case of this type in which there has 
been contamination of the peritoneal cavity 
by intestinal contents. 

CASE REPORT 

B. A., an obese, white Italian male, aged 
forty-three, a laborer, was brought to the 
Henr3^ Ford Hospital from an industrial 
plant on August 18, 1942. An hour before 
admission, while he was bending over a fellow 
worker turned a compressed air hose at the 
patient’s buttocks and released a sharp blast 
of air. The patient fell to the floor and immedi- 
ateU felt sharp abdominal pain, and noted 
that he was “blown up like a balloon.” The 
patient was taken to the First Aid room at 
the plant and was immediateK' transferred to 
the Henrj" Ford Hospital. 

On admission he was seen to be well devel- 
oped and well nourished, but in very evident 
and aeute distress. Historj’’ was obtained as 
above. Phj’^sical examination was essential^ 
negative except for marked abdominal dis- 
tention, rigidity and tenderness. The abdomen 
was highly tympanitic to percussion. Blood 
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l)ressurc was 165/115, pulse 88 per minute, 
and temperature No external Injuries 

were evident around llic anus nr jieri'-anal 
tissues. The blood Kolmcr, Kahn, and liapic 
tests were negative; the white blood count 
was 7,000 with 46 per cent polymorpho- 
nuclear ncutrophiles and 54 per cent small 
lymphocytes. 

A diagnosis of traumatic perforation of the 
rectosigmoid was made and immediate o]jera- 
tion was decided upon. Continuous gastric 
suction was begun and the operation was done 
under spinal anesthesia, using 18 cc. of nuper- 
caine. A midline incision was made from the 
pubis to half-way between the umbilicus and 
the xiphoid, exposing the peritoneum, which 
was seen to be bluish and stretched. When tiic 
peritoneum was opened, at least 2 liters 
(possibly 3 to 4 liters) of air gusiicd out under 
suflicicnt pressure to cause a whistling sound 
and resulting in a marked collapse of the 
distention. The bowel was explored from one 
end of the rectum to, and including the 
stomach, and four lacerations in the rectum 
and rectosigmoid were found. The remainder 
of the bowel showed considerable edema but 
no marked distention. There was some fibrin 
on all of the peritoneal surfaces associated with 
a small amount of free fluid but no definite 
evidence of fecal matter or peritonitis was 
found. Two complete longitudinal through-and- 
through lacerations of the rectosigmoid were 
sutured, the first being a linear one, was sutured 
longitudinally, while the second being an 
actual defect in the tissue, was sutured trans- 
versely. Both of these were about an inch long. 
Deep down near the rectum itself, were two 
one inch long longitudinal lacerations of the 
serosa alone; the mucosa pouched out but was 
not perforated. These were both sutured 
longitudinally in the direction of the tear as a 
precautionary measure. Silk was used as suture 
material throughout the operation. Six Gm. 
of sulfanilamide powder was inserted into the 
peritoneal cavity. The transverse colon was 
mobilized and brought through the omentum 
and out through the wound just above the 
umbilicus. The wound was closed without 
damage, using two layers of silk, heavy, for 
the fascia and peritoneum, and fine for the 
anterior layer after four heavy silver wire 
through-and-through retention sutures were 
placed. The patient left the operating room in 
good condition. 


When the patient reached the floor he was 
immediately placed in an oxygen tent and 
continuous gastric suction was begun. A 
hypodermoclysis of 1,500 cc. normal saline 
and 500 cc. of 0.8 per cent sulfathiazole was also 
immediately instituted. The postoperative 
temperature was io2°f., and varied between 
101° and io2“f. for four days when it receded 
to f) 8 . 6 °F. and remained normal thereafter 
except for very slight elevations during the 
next few days. Mypodermoclysis of 0.8 per cent 
sodium sulfathiazole, 1,500 cc. were continued 
daily for four days after operation, then 
substituted by oral sulfathiazole, 6 Gm. every 
day for two days, as the gastric suction was 
discontinued on the fourth day. Fluid balance 
during the four days of continuous gastric 
suction was maintained by parenteral glucose 
5 per cent and normal saline. 

The extra-abdominal transverse colon was 
opened on the first postoperative day, form- 
ing a double-barreled loop colostomy. This 
colostomy opening functioned satisfactorily 
following irrigation with hypertonic saline 
and cotton-seed oil. 

The patient’s subsequent convalescence was 
essentially uneventful except for a delay in 
closing the colostomy due to technical difTi- 
cultics not connected with the original accident. 
Interestingly enough, however, about three 
months following the accident the patient 
developed a small, superficial fistufa-in-ano, 
and redundant hemorrhoidal tissue, both of 
which were removed at a subsequent operation. 

SUMMARY AND CONCLUSIONS 

1. Relatively few cases of traumatic 
rupture of rectum and rectosigmoid from 
compressed air have been reported in the 
literature. 

2. We present one case of traumatic 
rupture (four lacerations; two complete 
and two incomplete) of the rectosigmoid 
caused by compressed air, with compara- 
tively' uneventful recovery'. This case brings 
the total of cases with complete rupture 
reported in the literature to sixty-four. 

3. Incomplete ruptures usually' involve 
the serosa, the inner layers remaining 
intact. In most instances involving the 
rectosigmoid, the rupture is longitudinal 
whether complete or incomplete. Except 
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where there is an actual defect of tissue, 
such as occurred in one of the ruptures 
in our case, the tears may safely be 
closed in the direction of the tear, i.e., 
lono;itudinallv. 

4. Immediate operation is indicated 
when the condition is diagnosed or 
suspected. 

5. Latent manifestations of anorectal 
disease might be considered as directly 
related to the initial trauma. 
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Mere contact of bacilli of tuberculosis with the intestinal wall does not 
seem sufficient to produce intestinal tuberculosis. Factors favoring absorp- 
tion of the organisms are trauma, diets deficient in vitamins, unusual 
virulence of the organisms and anaphylactic reactions of patients suffering 
from tuberculosis. 



OSTEOCHONDRITIS DISSECANS* 


CASE REPORT 

Theodore B. Strange, M.D.f 

ALBANY, NEW YORK 

O steochondritis dissecans is and when it was removed three months 
defined as a localized aseptic ne- later the patient showed no limitation of 
crosis of cartilage and underlying motion and no pain in the hip. This patient 



Fig. 1. The characteristic excavation of the 
cartilage and subchondral space of the femoral 
condyle is seen. The osteochondritic mass is 
almost compfetelt' detached. 

bone. It is usually found in adolescents 
and young adults and a great majority 
of the cases occur in the knee. A surs'ey of 
the English literature for the past twenty 
years reveals no reported cases of this dis- 
order in a patient as young as four and 
one-half years. Five cases of osteochondritis 
dissecans under the age of twelve years 
were reported, tsvo in the hip and three in 
the knee. Freund^ reported osteochondritis 
dissecans in the hip of a boy of six and one- 
half years. A plaster spica was applied 



Fjc. 2. The semi-detached mass has disappeared 
and the cavity has become obliterated. 


had had a Legg-Perthes’s disease in the 
other hip for the previous t’ear and a half. 
Gold' found this condition in the left hip 
of a bot' eleven years. Conservative treat- 
ment led to improvement. Archer and 
Peterson^ reported a case of osteochondritis 
dissecans occurring in the knee of a boy of 
ten years. Motion was markedly limited 
and while at operation the fragment could 
not be found, the patient regained perfect 
function in the knee. Fairbank’ operated 
upon a case of osteochondritis dissecans in 
the knee of a girl of nine years. She had had 
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pain and swelling for the previous six 
months. The results of the treatment were 
not noted. Freund^ also states that he 
heard of the case of a boy of ten years, who 
was said to have had a “free joint body” 
removed from his knee joint. 

This case is reported because it is a child 
of only four and one-half years. The young- 
est child with osteochondritis of the knee 
reported in the literature reviewed was 
nine years. It is thus seen that while it is 
thought that this is a disease of adolescence, 
this is not necessarily true. It is also worthy 
of note that in this case, conservative 
treatment led to complete cure, whereas 
open operation is usually recommended. 

CASE REPORT 

A boy of four and one-half years was ad- 
mitted to the Pediatric Service of the Albany 
Hospital on October 21, 1941. His chief com- 
plaint was general malaise and moderate 
lameness in both legs for the previous three 
days. The mother had also noted a slight limp 
in the left leg for that period. Physical examina- 
tion was negative except there was slight 
limitation of motion of the left knee and some 
pain was caused by this motion. Blood findings, 
including calcium, phosphorus and phos- 
phatase were normal. Examination of the spinal 
fluid revealed no abnormalities. Anterior 
poliomyelitis was suspected as this boy was 
admitted in the midst of a severe epidemic of 
that disease. However, this was quickb' ruled 
out. 

A-ray of the left knee on October 22, 1941, 
(Fig. i), revealed a definite small defect. 


apparently in the medial posterior articular 
surface of' the epiphj'^sis of the femur. Within 
this defect, but almost completely detached, 
was a small fragment of bone measuring about 
2 mm. in dimension. Diagnosis of osteochon- 
dritis dissecans was made and the patient was 
transferred to the Orthopedic Service and a 
plaster cast applied to the extremity with the 
knee in a slightly flexed position. The patient 
was discharged from the hospital, but was not 
allowed to bear weight on the leg. On Decem- 
ber 6, 1941, the cast was removed, after having 
been in place for six weeks. W-raj’^s at this time 
showed that the defect had filled in completel3^ 
The child was allowed to resume weight bearing 
'and -v-ray on February 4, 1942, (Fig. 2), showed 
that the defect had remained healed. At this 
time the patient had absolutelj" no symptoms, 
examination was entirely' negative and the 
patient was regarded as entirely well three 
and one-half months after the onset of his 
- symptoms. 

SUMMARY 

A case of osteochondritis dissecans oc- 
curring in the knee of a child of four and 
one-half years is reported. Conservative 
treatment led to complete cure within a 
few months. It is thought that this is 
worthy of report. As far as can be noted, 
no case has been reported in one so young. 
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MESENTERIC THROMBOSIS OF THE TERMINAL ILEUM^*^ 

CASE REPORT 

WitxiAM T. Doran, m.d. and William T. Doran, Jr., m.d. 

Cnnsultini- Surt'ctin, Bfllcvui- Hospital Assistant Visitinn SurRcc.n, Bellcvcuc Hospital 

NKW YORK, NFAV YORK 


T here have been seventeen eases of 
mesenteric thrombosis in Bellevue 
Hospital during the past live years. 
One patient left the hospital one hour after 
admission and before operation; fifteen 
patients have died and this is the report of 
the seventeenth ease. 

This ease report is presented to illus- 
trate one thing namely, that the McBurncy 
incision was most adequate in this situ- 
ation. The resection of the lower ileum and 
secondary anastomosis to the ascending 
colon was accompli.shed without diHiculty 
and without waste of time or shock to this 
patient and with no sacrifice of maximum 
utility to the patient. 

CASE REPORT 

A seventy-seven year old wliite male was 
admitted to the Fourth Medical Division of 
Bellevue Hospital on August 26, 1941, at 3:00 
A.M. On admission he stated that he had been 
attending clinic for one month for artliritis 
which had somewliat restricted Iiis activity. 
Despite this he had noticed some shortness of 
breath on exertion during this period. One 
hour before admission he awoke with pain all 
over his abdomen which caused him to vomit 
food but no blood. The pain rapidly increased 
in severitjf but had remained generalized, al- 
though it beeame more marked in the upper 
abdomen. For fifteen minutes before admission 
the patient had a chill and complained of feeling 
weak, cold and clamm3'. 

His past historj^ revealed that he had under- 
gone a double inguinal herniorraphj' in 1918. 
There was no cardiac or intestinal sj’mp- 
tomatology e.xcept moderate chronic con- 
stipation. Venereal disease was denied. 

Phj'sical examination revealed an acutelj' ill. 


elderly, small moderately well nourished white 
male. His temperature was 98°F.; pulse 4,8 
regular, blood pressure 180/95. The abdomen 
was not distended but was tender throughout; 
this tenderness was most marked in the lower 
abdomen. No rigidity or involuntary spasm 
was elicited. There was rebound tenderness 
thrntif^]}oiit. The cardiac examination was not 
remarkable; urinalysis was negative; white 
blood count 21,000; polymorphonuclears 92 per 
cent. 

After admission the pain subsided somewhat. 
The patient appeared subjectively improved; 
tenderness became more localized to the right 
lower quadrant with moderate spasms. His 
blood pressure fell to 130 '85; bradycardia per- 
sisted below 60. The patient vomited twice 
after admission and had a normal bowel move- 
ment shortly after admission both of which 
were negative for blood. The Wassermann test 
was negative. 

Surgical consultation was asked and it was 
our opinion that acute appendicitis was the 
most probable diagnosis. Celiotomy was per- 
formed thirteen hours after admission after 
supportive infusion was given. 

Cyclopropane anesthesia was used through- 
out. A standard McBurney incision was used. 
When the peritoneum was opened sanguineous 
exudate was found in the abdomen. A gan- 
grenous intestine presented modcratelj' dis- 
tended. On investigation this proved to be 
ileum and to involve the lower four feet of 
ileum to the ileocecal valve. The mesenterx’ 
showed thrombosis of the branches of the 
superior mesenteric arterj' and its radicals in 
a fan-shape suppKdng this area. The ilium 
was resected and an end-to-side iliocolostomj' 
performed to the ascending colon at a point 
ilpproximateiy two inches distal to the ileo- 
cecal valve. An ileostomj' was performed one 
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foot proximal to the site of anastomosis, and 
10 Gm. of sulfanilamide powder were placed in 
the abdomen. 

Sulfathiazole, transfusions, oxygen tent, in- 
fusions and Miller Abbott suction were used 
postoperatively. Fluids were allowed shortlj’' 
after operation. The ileostomy tube was re- 
moved on September ist, the sixth post- 
operative day. Sutures were removed on the 


ninth day after operation. The ileostomy fistula 
closed spontaneously on the eighteenth post- 
operative day and the patient was discharged 
on September 22nd, the twentj'^-seventh daj’’ 
after operation. 

The pathological report showed the gangre- 
nous bowel lumen to contain exudate and 
transudation of red cells and typical infarction 
of the mesenteric vessels. 


An inflammatory condition, similar to regional ulcerative colitis, may 
involve segments of the small intestine, usually the terminal part of the 
ileum. Pathologically, this condition is somewhat like “chronic ulcerative 
colitis.” The historj’- will usually be of long standing, recurrent, progressive 
diarrhea, with abdominal cramps, loss of weight, low grade fever and 
anemia. 

The brief excerpts in this issue have been taken from “The Modern 
Management of Colitis” by J. Arnold Bargen (Charles C. Thomas). 
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A NEW RHINOMETER 

Morton I. Berson, m.d. 

Director of PInstic and Reconstructive Surgery, The Downtown Hospital and Pan-American Clinic 

NEW YORK, NEW YORK 

T O obtain esthetic results in rhino- The instrument consists of the following 
plasty, the author has devised a parts: 

sterilizable rhinometer. It is useful in a. Two rests fitted under the superior 



Fig. I. Author's rhinometer, (Tbe Laryngoscope, April 1943.) 


the diagnosis of nasal deformities and is orbital crests in conjunction with the base of 
valuable in progressive checking of the the platform d, which is placed at the colu- . 
required normal measurements during 11a- mella lip junction, act as fixed points from 
sal operations. which accurate measurements are made. 
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B. A vertical column ivitb a numerical 
scale designed to carry the sliding plat- 
form D, and to record the length of the 
nose. 

c. A cross-member carriage designed to 
slide the platform to various levels along 
the column. Then according to the grad- 
uated scale, the difference between the 
actual length (from nasion to apex) and 
the desired length is measured. 

D. The platform fits under the columella 
lip junction of the nose and can be tilted 
to the desired esthetic angle registered on 
the calibrated scale. 

E. The lever on the calibrated arc f is 
adjusted to the normal profile angle, i.e., 
the degree of projection of the nose from 
the face, and the excess to be removed is 
then determined. 

By the use of the rhinometer, the follow- 
ing absolute measurements can invariabl}’^ 
be attained. The length of the ideal nose is 
one-third of the facial length. The superior 


third is from the hairline to the nasion. 
The third occupied bj”^ the nose is from 
the nasion to the tip of the nose. The lowest 
third is from this point to the tip of the 
chin or gnathion. The normal tilt angle is 
95 degrees; this varies slightly according 
to the relationship with the lower third of 
the face. In cases of short or receded chins, 
this angle can be tilted to 105 degrees. 
The profile angle or projection of the nose is 
determined by a line drawn from the 
glabella to the root of the nose. The lever e 
is so adjusted to measure the desired 
height of the nose on the calibrated scale f. 
The ideal nasal profile angle should meas- 
ure 30 degrees. 

The rhinometer is important in deter- 
mining the exact amount of tissue to be 
removed, and besides its practical value, 
it has also a reassuring effect on the pa- 
tient when he or she sees that the surgeon 
is not operating haphazardly but has a 
definite scale and plan. 



SURGEON’S THUMB GOWN 


A. E. Drexel, m.d. 

Attending Surgeon, Halifax District Hospital 
DAYTONA BEACH, FLORIDA 


I doubt if many surgeons can put on a 
pair of sterile dry gloves without at 
some time during the procedure di- 
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Fig. 1. 

reetly or indirectly cause some portion 
considered as unsterile to come into 
momentary contact with the sterile ex- 


terior of the glove. This fact can be proved 
by making the following e.xperiment; Paint 
unsterile parts with some highly colored 
solution and then see where it may be 
deposited when the gloves are on. The 
so-called tbumb gown makes this error prac- 
tical)}’ impossible. 

An ordinary surgeon's gown with a 
stockinette cuff is required. In the sewing 
room, maintained in almost all hospitals, 
a strip of ribbon tape is sewed to the end 
of the cuff into a loop as illustrated in 
Figure i. The thumbs find these loops 
without any difficulty when putting on 
the gown. A nurse holds open the gloves 
and with one diving motion the surgeon’s 
hands are placed full depth into the gloves 
without further ado. The surgeon never 
touches either glove with the other hand. 

The advantages of this gown are obvious 
and need no further explanation. I have 
used this gown now for the past four years 
and have found it of increasing value and 
satisfaction. 
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Iditorial 

PILONIDAL CYST 


I N recent months the subject of pilonidal 
cyst h^is been discussed frequently in 
American medical literature. Not un- 
commonly two or more articles dealing 
with similar or slightly differing phases of 
the condition have appeared in single 
issues of distinguished scientific journals. 
Space in several periodicals has been given 
for repeated reviews, serial case studies, 
statistical analyses, and the evaluation of 
technical procedures. 

Obviously surgeons, authors, and editors 
realize the urgent need for improvement 
in the therapeutic approach to what has 
been for too long a tantalizing and haras- 
sing surgical enigma. Likewise, there is 
manifest a concerted eagerness to assist in 
resolving the problem; and a number of 
writers are making an effort to express the 
merits or defects of various technics, to 
encourage further investigation and to 
present a rational exposition of principles. 

Circumstances are more propitious for 
vanquishing obscure complicating factors 
in the surgical eradication of pilonidal cyst 
than at any time in the history of the 
world. Surgery has attained an inestimable 
degree of perfection. Global conflict entails 
the concentration of millions of men in 
the armed forces. The vast majority of 
these fall into the age group (twenty to 
thirty) in which pilonidal cysts are most 
commonly encountered, and literally hun- 


dreds are being operated upon in army 
hospitals. The assignment of newly re- 
cruited troops to regions of warmer, if not 
equable, climate and the swift pace of 
training promotes glandular activity and 
the rapid accumulation of excretory prod- 
ucts of the skin, macerated epithelium and 
dirt, which are significant elements in the 
activation of pilonidal cyst symptoms. 
Mechanization of warfare with its conse- 
quent vigorous jolting of combatants 
against scantily cushioned, metallic ve- 
hicular seats, accounts for a considerable 
percentage of symptom initiating incidents 
among members of mechanized units. The 
trauma induced during obstacle course 
maneuvers, particularly in the scaling of 
wall barricades, and that resulting from a 
stav of several successive davs on bivouac, 
where protection and personal hygiene 
must be neglected, engenders adverse local 
reactions in new and is responsible at times 
for the dissolution of recently healed cases. 

The treatment of contaminated but not 
grossly infected or abscessed pilonidal 
cysts consists of the removal or destruction 
of the cyst and its epithelial ramifications, 
but there is conflicting opinion as to how 
this can be most satisfactorih' accom- 
plished. For the most part surgeons prac- 
tice radical excision and differ malnlv in 
their method of closing the wound. De- 
pending upon personal preference, but also 
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in large measure upon conditions encoun- 
tered, block dissection (sharp or cautery) 
with open packing, partial closure, or com- 
plete primary suture of the wound are the 
procedures of choice. Radiation therapy 
and the use of sclerosing solutions, while 
effective in a small series of cases, are 
impracticable in most military' hospitals. 
Plastic repair, like closed operations, re- 
sults in a sufficient number of persistent 
or recurrent e.xamples as to oppose its 
routine adoption. 

The inapplicability of a solitary ap- 
proach to all cases tacitlj' signifies the 
inadequacy of present standards. Whatever 
the recommended plan of therapjs it is 
subject to unequivocal deficiencies: pro- 
longed or delayed healing, recrudescence of 
infection, infection with dissolution and 
recurrence. 

Heretofore it was observed that, in un- 
selected cases, wide e.vcision and open 
packing offered the least chance of recur- 
rence. However, the gratification of perma- 
nent benefit was vitiated by the delay in 
healing as well as by the inconvenience and 
time loss of the patient. Likewise, when 
cases were carefully selected, the reported 
results of partial or complete closure were 
largely"" unsatisfactory. 

With the advent of war the time element 
in the development of an effective armed 
resistance assumed unprecedented propor- 
tions and attention was promptlj^ focused 
upon the excessive number of man hours 
lost from training because of pilonidal 
C3’’st and its complications. Surgeons, quick 
in their response to the generouslj’^ dis- 
pla3"ed verbal spur, “Minutes count,” 
earnestl3'^ endeavored to improve the situa- 
tion. Cases were reclassified and the technic 
moderatel3' amplified, particularl3'- through 
the local application of the sulfonamides 
and the use of non-absorbable suture mate- 


rial, but most noticeable was the definite 
trend toward priniar3-, complete closure of 
the wound. 

The majorit3' of pilonidal C3'sts are con- 
taminated and, therefore, are imbued with 
a potential of bacterial activit3^ In con- 
sequence, the3’^ should be surgicall3" eradi- 
cated as earl3’^ as possible and the wound 
promptl3’^ closed. More than half the cases 
e.vamined show some degree of inflamma- 
tion and not infrequentl3' there is a histor3' 
of abscess or drainage from a sinus. 

Conservative treatment, indicated in 
acute inflammation or abscess, should be 
empIo3'ed as a temporizing measure in 
preparation for radical surger3^ If the 
infIammator3' condition is subacute, or 
nearl3" resolved, and narrowl3^ confined 
within the limits of the proposed elliptical 
incisions, radical operation ma3" be per- 
formed at once; but if the infIammator3' 
process is disseminated, or if pus is present, 
a minimum period of three weeks should 
elapse between the disappearance of in- 
flammator3’- signs and bloc excision. 

Recentl3- an increasing number of pa- 
tients, unselected except insofar as the 
presence of pus is concerned, are being 
treated by a revised closed method in 
which non-absorbable sutures are used 
and in which chemical bacterial inhibitors 
are omitted. The investigation thus far 
has showTi that rather startling results are 
in the making. 

Surgeons should continue in their en- 
deavor to decrease the morbidit3' of 
pilonidal sinus. The3'’ should be encouraged 
b3' the realization that the future holds 
more in store for them than was known in 
the dilator3'^ past. The3’' should profit b3'^ the 
great, unpredictable opportunities that lie 
ahead. 

Major J. William White, m.c. 
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BONE GRAFTS TO THE MANDIBLE* 

Gordon B. New, m.d. and John B. Erich, m.d. 

ROCHESTER, MINNESOTA 


B one grafting is a subject which has 
come to occupy a relatively impor- 
tant place in discussions on traumatic 
injuries of the lower jaw. All bony defects 
Interrupting the continuity of the mandi- 
ble, whether the loss of bone is due directly 
to the injury or indirectly to necrosis 
following an infection, disturb to some 
degree the natural relation of the upper and 
lower dental arches, the normal mastica- 
tory mechanism and the symmetry of 
facial contour. Such maxillary changes 
call for readjustments and in the majority 
of instances there is little question but 
what a bone graft ofl'ers the most satis- 
factory method of repair. In the armed 
forces at the present time, mandibular in- 
juries of this type are encountered fairly 
frequently and in all probability the num- 
ber of such defects will increase noticeably 
in the near future. Consequently, it is 
reasonable to assume that bone grafting 
will become a comparatively common pro- 
cedure in maxillofacial surger3^ 

There can be no doubt that much of the 
success of maxillar}^ bone grafting depends 
on a most painstaking type of aseptic 
surgical technic and on the construction 
of dental and mechanical appliances which 
will maintain adequate immobilization of 
the bony fragments during the healing 
period. However, absolutely aseptic technic 
and perfect fixation do not always insure 
success. Other factors are sometimes pres- 
ent which ultimately lead to discouraging 
results. Unfortunately, these factors too 
frequently can neither be discovered before 
operation nor be coped with satisfactorily 
after operation. 


CAUSES OF FAILURE OF BONE GRAFTS 

A Study of the causes which contribute 
to failures of bone grafting requires first 
an appreciation of the biologic and ph^^s- 
iologic processes concerned in regeneration 
and repair of bone. Experiments conducted 
by many research workers seem to indicate 
that all or at least the greater portion of a 
bone graft undergoes gradual death. How- 
ever, as the implant dies, new bone is 
formed to replace the dying bone. Shortly 
after transplantation, the graft becomes 
enveloped in a vascular form of fibrous 
tissue supplied by the bed in which the 
graft is placed. Excavations soon occur 
on the external surfaces of the implant and 
as the vascular tissue penetrates into the 
Haversian canals, a similar slow destruc- 
tive process occurs in the Haversian sys- 
tem. Simultaneously with the foregoing 
activities, osteoblasts make their appear- 
ance on the surface and in the bony canals 
of the graft, and promptly begin to produce 
new bone. It is thought that physiochem- 
ical substances released by the disinte- 
grating transplant stimulate the formation 
of new osseous tissue. 

Much controversy exists as to the origin 
of the osteoblasts. Some authors believe 
that thej" are derived from the periosteum 
and endosteum of the graft as well as from 
the ends of the bon}^ fragments. Others take 
exception to this hypothesis and believe 
that all osteoblasts transplanted with the 
graft die; it is their opinion that, while 
some of the osteogenic cells producing new 
bone in and about the graft are derived 
from the fragments, the greater number 
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arise as the result of metaplasia of un- 
differentiated connective tissue cells en- 
veloping the graft. Although, at the present 


most frequent cause of infection undoubt- 
edly is a nick or a tear through the oral 
mucous membrane accidentallj’^ produced 



Fig. I. Sectional' hinged splint cast of silver for retaining the fragments of 
the lower jaw in correct alinement prior to a bone graft operation. This 
type of splint is used when several teeth are present in each fragment, a, 
splint open; b, splint closed and locked about the teeth by a wire passed 
around the divided button. 


time, there is no way of determining the 
origin of these bone-forming cells, the 
problem is not without clinical significance, 
as will be pointed out later. 

To sum up the physiologic processes 
which occur in the transplantation of bone, 
one might say simply that the graft is 
destroyed gradually and more or less com- 
pletely and is replaced by newly formed 
bone which fuses with the ends of the bonj' 
fragments. The rapidity with which this 
phenomenon of destruction and substitu- 
tion occurs depends to a large extent on 
the density of the transplant; the denser 
the bone, the more slowly will it be dis- 
integrated and replaced. 

In most instances, failures of bone graft- 
ing are the result of infection. The presence 
of pathogenic bacteria is likely to produce 
a rapid destruction not only of the cellular 
elements of the graft, but also of the 
osteogenic cells so essential to formation of 
new bone. In consequence, the implant 
becomes a sort of foreign body which 
ultimately is e.xtruded. From a clinical 
standpoint, familiarity with the etiologic 
factors that favor the development of 
infections about bone grafts is most essen- 
tial. It is alwaj's possible, of course, to 
carry pathogenic bacteria into the wound 
by improper sterilization of instruments or 
by faulty surgical technic. However, the 


during the operative procedure. Even 
though such perforation may be extremely 
insignificant, it affords the means by which 
secretions from the mouth can enter and 
contaminate the wound. 

Unfortunately, the source of some infec- 
tions about bone grafts is not so obvious. 
Bacteria invading the wound at the time 
of the original injury may lie dormant in 
the tissues for many weeks without being 
destroyed and without causing any clinical 
evidence of infection. But on the introduc- 
tion of a bone graft into the region, the 
subsequent inflammatory reaction stimu- 
lates these organisms to produce an acute 
infectious process. A latent infection then 
is a constant potential danger in bone 
grafting. It is imperative, therefore, that 
sufficient time elapse between the occur- 
rence of the bony defect and the bone graft 
operation to free the tissues of all path- 
ogenic organisms. Just how long the period 
between these two events should be is a 
matter of conjecture. It is our opinion that 
the insertion of a bone transplant to correct 
a mandibular bony defect of traumatic 
origin is best deferred for three or more 
months following the injury. If the loss 
of bone is due to necrosis or osteomyelitis, 
the patient then should be entirely free of 
symptoms (that is, swelling, discharge, 
pain or sequestra) for six to nine months 
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before the implantation of a bone graft 
is undertaken. While somewhat arbitrary', 
these time intervals in general are adequate. 


proceed with the insertion of a bone graft, 
scar tissue forming between the fragments 
gradually pulls them together and disturbs 



Fig. 2. Divided, hinged silver splint employed for iInmobiliz.^tion when there is but one molar 
tooth in the posterior fragment, a, the splint spans the edentulous region of the lower jaw. An 
orthodontic molar band is placed around the single molar tooth in this fragment. A bar inserted 
in the sheath of this band and wired to the loops on the silver splint joins together the splint 
and molar band and, in turn, immobilizes the fragments; b, the bar wired in place, and the 
splint locked about the teeth by a wire passed around the divided button. 


An infrequent but very definite cause 
for failure of bone grafting is the presence 
of extremelj' dense, avascular scar tissue 
intervening between and surrounding the 
ends of the bony fragments. Here, the 
blood supply is so poor that not only is 
adequate vascularization of the graft im- 
possible but the production of osteogenic 

cells is markedlv inhibited. Under these 
%/ 

circumstances a bone graft is likely to 
undergo rapid death and sequestration. 

Before dismissing this subject of etiologic 
factors which are responsible for failures 
of bone grafting, we should like to interject 
this thought; There can be no question 
but what in certain cases a bone graft does 
not “take” because there are lacking in 
the patient the necessary phj’^siochemical 
and cellular reactions essential to the 
physiologic destruction and regeneration 
of the graft. Fortunately, this cause for 
failure of the transplantation of bone is 
rare. 

MAINTENANCE OF THE FICAGMENTS OF THE 

MANDIBLE IN NORMAL POSITION DURING 
THE PREOPERATIVE PERIOD 

During the interval of waiting between 
the time at which a portion of the mandible 
is lost and the time at which it is safe to 


their entire relation to the upper jaw. 
Moreover, the teeth themselves tend to 
shift, this displacement often becoming so 
marked that the former occlusion between 
the upper and lower teeth can never be 
restored. Shortly after the original injury 
it is desirable, therefore, to construct for 
each individual case an appliance which 
will maintain the fragments in their normal 
positions. What type of mechanism should 
be constructed depends entirely on the 
number of teeth present in each fragment. 

When each fragment contains several 
teeth, a sectional hinged splint made of 
one of the acrylic compounds or silver (we 
prefer the latter) is ideal (Fig. i). Such a 
splint consists of three sections hinged 
together posteriorly by half round wires. 
When it is placed about the teeth, the 
buccal segments are held together b}'^ a 
wire passed around a divided button. This 
appliance depends for retention, not on 
cement, but on its grip in the interdental 
spaces; and since it does not cover the 
occlusal surfaces of the teeth, there is no 
interference with occlusion. Finally, such 
a splint can be removed easil}’' at frequent 
intervals for cleansing of the teeth and 
maintains the fragments in perfect position 
for any desired length of time. 
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In a mandible in which there is i)iit one 
molar tooth in a short posterior fragment, 
it is inadvisaide to use this type of splint 


! ■ 



I'to. 3. A enst ^iK•l'r splint \\itli n hticcal llanttr 
to in- tivcif for inttnoliili/atiim wiicn several 
teetli iire present in tin lone anterior fraenienl 
blit none in tlie posterior fraement. The (lanpe 
rides on the iiiicc-il surface of the opjtosinp 
upper teelii and tliereby prevents mesial dis- 
placement of the lone anterior fraement. 

since it docs not ailord sullicicnt stabiliza- 
tion for the two frajiments. Under these 
circumstances, wc have devised a divided, 
hinged splint made of cast silver (Fig. 2); 
this is attached around the teeth of the 
long anterior fragment and spans the 
edentulous region in which there is a loss 
of bone. Attached to the molar tooth in tlic 
short posterior fragment is an orthodontic 
molar band which when screwed down 
cannot be displaced. The cast silver splint 
and molar band arc then connected to- 
gether by a rod which is wired securely to 
lateral loops on the former and which fits 
into the buccal sheath of the latter. Such 
a splint supplies the necessary fixation of 
the fragments. 

Should there be several teeth in the 
anterior but none in the posterior frag- 
ment, it is advisable to construct a cast 
silver splint with a buccal flange (Fig. 3). 
This splint is cemented to the posterior 
teeth of the long fragment and, "as the pa- 
tient opens and closes his mouth, the 


flange rides on the buccal surface of the 
opposing up])er leelh. If such an appliance 
is used, the long anterior fragment cannot 
i)C rlisplaced mesially and can maintain its 
proper relation to the upper dental arch. 
Although the posterior fragment is likely 
to be rotated upward by muscular traction, 
it can be replaced later on. This same splint 
is to he recommended for retaining the 
mandible in position when one of the 
ascending rami is lost. 

If both lower fragments arc edentulous, 
there is no splint available for retaining 
the fragments in their normal positions. 
However, this jjrobicm is of no significance 
even though sear tissue docs puli the 
fragments together, since the final contour 
of the lower alveolar ridge is of no great 
importance in an edentulous mandible. 

if tlie fragments of a mandible in which 
tltere is a bony defect arc not immobiliz.cd 
i)v some form of splint and arc permitted 
to be dr.'iwn together by scar tissue, this 
sear must be incised to permit replacement 
of the fragments in their original relation 
to the upper {aw. This is jiarticularly 
important in cases in which teeth arc 
present in one or both fragments. Ordi- 
narily, wc Incise the intervening scar ti.ssuc 
by means of a scalpel or scissors, cutting 
first through the oral mucous membrane 
and carrying the incision down across the 
dense scar below. When completely free, 
the two fragments can be manipulated 
easily into their former position and 
stabilized by one of the splints already 
described. Following sucli a procedure, the 
problem of infection of tissue again arises, 
necessitating deferment of a bone graft 
operation for at least three months. 

Before one proceeds with the trans- 
plantation of bone to the mandible, it is 
most essential that every tooth whose roots 
arc located near the ends of the fragments 
be extracted. Usually, we prefer that at 
least 2 cm. of bone beyond the free edge 
of each fragment be devoid of teeth. There 
is but one exception to this rule: If a tooth 
situated near the end of a fragment is the 
onij' means of fixation for that part of the 
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mandible, it should be retained. However, 
under these circumstances the bone graft 
must be attached to the fragment in a 
manner differing from the usual procedure. 
The removal of all teeth which will inter- 
fere with the application of a bone graft 
must be carried out at least three months 
prior to the insertion of the transplant. 
In fact, it is desirable to extract such teeth 
as soon as possible after the original injury, 
and preferably before a splint is constructed 
for the immobilization of the fragments. 
May we stress here the importance of 
obtaining good dental roentgenograms of 
all patients who are to have a bone graft 
applied to the mandible; by this diagnostic 
aid all teeth in the mandible which are 
infected or which will interfere with the 
proper application of the graft can be 
visualized clearly. 

TECHNIC OF OPERATION 

Two factors are essential to successful 
bone grafting: perfect asepsis and perfect 
immobilization. Since the mechanical de- 
vices for fixation of the fragments must be 
applied the day before the insertion of the 
transplant, this phase of the technic will 
be discussed first. Any appliance designed 
for fixation of the fragments must be more 
than a mechanism that merely holds the 
fragments; it must be an agent which main- 
tains correct dental occlusion. Further- 
more, it must be so constructed that it will 
give adequate immobilization during the 
time necessary for the graft to unite with 
the fragments, a period usually of six to 
eight weeks. Here again, the type of fixa- 
tion to be used in each case depends en- 
tirely on the teeth which are present in the 
segments of the lower jaw and in the 
maxilla. Different types of fixation are 
shown in Figure 4. 

In bone grafting to the mandible, we 
disapprove of the use of the manj’^ appli- 
ances which have been designed for external 
skeletal fixation. The most undesirable 
feature of these devices is that they are 
likely to interfere with the surgical ex- 
posure of the fragments and with the 


application of the graft. In addition, the 
bone pins or screws used with such appli- 
ances have a tendency to become loose 
before a strong bony union has developed 
between the graft and the fragments, thus 
permitting more or less displacement of 
the graft. Then, too, such appliances add 
a certain degree of risk to the operation, 
because of the remote but possible develop- 
ment of infection or necrosis in the tissues 
surrounding the pins or screws. 

Fixatiori oj Fragments oj the Lower Jaiv, 
Both Containing Several Teeth. Under 
these conditions, we employ a sectional 
hinged splint, such as has been shown in 
Figure i. The buccal segments of this 
appliance are constructed with external 
buttons or with hooks for the attachment 
of intermaxillary wires. Applied to the 
upper dental arch is a half round or full 
round wire arch bar, which is made secure 
by wiring to each upper tooth. It is inad- 
visable to use on the upper teeth single 
loop or continuous loop wires, as these 
may tend to stretch and gradually permit 
some displacement of the segments of the 
lower jaw. Strong intermaxillar}’- wires 
connected to the arch bar above and to 
the hooks on the silver casting below 
complete the steps necessary for thorough 
immobilization of the fragments. 

Fixation oj Fragments of the Lower Jaw 
in Which There Is hut One Tooth in the 
Posterior Fragment. A cast silver splint 
is constructed for the mandible, such as 
has been shown in Figure 2. This appliance, 
when securely attached to an upper arch 
bar by means of intermaxillarj^ wires, 
affords a means of perfect fixation for the 
fragments. (Fig. 4a.) 

Fixation of Fragments in Which There 
Are No Teeth in the Posterior Fragment. 
In this situation, the long fragment con- 
taining teeth is made immovable by means 
of intermaxillary wires stretched between 
half or full round wire arch bars. The poste- 
rior fragment, on the other hand, is pulled 
backward and immobilized by a wire 
Avhich is attached to a hook incorporated 
in a plaster head cast. (Figs. 46 and 5.) 



1^8 American Journal of Surgery New, EricH — Bonc Grafts to Mandible 


Februaky, 1944 


In surgically exposing the angle of the insertion of this traction wire has entirely 
mandible for insertion of a traction wire, disappeared before proceeding with the 
blunt dissection should be employed so transplantation of the bone graft. Usuallj% 




Fig. 4. Methods of fixation for the fragments of mandibles which have a bony 
defect requiring a bone graft, a, appliances used when there are teeth in 
both lower fragments; b, when there are no teeth in the posterior fragment; 
c, when the mouth is edentulous and d, when there are teeth in both lower 
fragments but none in the upper jaw. 


that no fibers of the facial nert^e in the 
overl3fing soft tissues will be severed. 
Muscular attachments at the angle of the 
lower jaw are stripped awaji bj* periosteal 
elevators. Following exposure of the angle 
itself, a hole is made through the bone b}" 
means of an electricallj" driven drill. A 
double strand of wire (we prefer No. 26 
gauge bronze or stainless steel wire) then 
is inserted through this hole and t^vlsted 
in such a fashion that it can be attached 
later to the hook on the head cast. Finalh% 
the soft tissues of the wound are sutured 
about the wire. 

Care should be taken in this operative 
procedure to expose no more of the angle 
of the mandible than is absolutely neces- 
sar3\ It is also advisable to wait until the 
inflammatorj" reaction subsequent to the 


this is a matter of about three weeks. It is 
to be remembered that this wire, when 
under tension, can pull complete!}- through 
the bone in six to eight weeks. Therefore, 
in order that it shall provide immobiliza- 
tion of the fragment during the six to 
eight week healing period of the bone graft, 
it is important that this wire be left un- 
attached to the plaster head cap hook 
until the daj" before the bone graft opera- 
tion. This form of immobilization does not 
prevent slight mesial or lateral displace- 
ment of the edentulous fragment. However, 
this amount of motion does not interfere 
with healing of the bone graft. 

Fixation of the Fragments When Both 
Fragments of the Lower Jaw Are Edentulous. 
Under these circumstances, there is no 
entirel}^ satisfactorj" method of immobiliza- 
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tion for the fragments. However, as is wires which are attached to the splint on 
shown in Figure 4c, wires attached to the either side are passed through the soft 
two fragments and fixed to a plaster head tissues of the cheeks and are fixed to a 



Fig. 5. Bony defect of mandible, a, before operation; 6, posterior fragment pulled back into posi- 
tion by a wire inserted near the angle and fixed to a plaster head cast. The anterior fragment is 
immobilized by intramaxillary wires, c, postoperative view of the mandible with the bone graft 
in position. Fixation appliances have been removed. 

cast, under ordinary circumstances, give plaster head cast above. We believe that 

sufficient fixation. such traction wires are a distinct advantage 

Fixation /or the Fragments When There in providing added fixation in cases in 

Are Teeth in Both Lower Fragments But which there are no upper teeth present to 

None in the Upper Jaiv. In this situation, which intermaxillary wires can be attached, 

a sectional hinged splint, such as is shown Fixation of the Fragments When But One 
in Figure ^d, is used. In addition, traction or Two Molar Teeth Are Left in Each Frag- 
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merit. Frequently when the loss of bone basis for making a selection of the region 
involves the anterior portion of the mandi- possessing bone most suitable for grafting, 
ble, but one or two lower molar teeth are Since a bone graft undergoes a process of 



Fig. 6. Method of fixation of the fragments of a lower jaw in whieh there is an anterior defect 
and in which there is present only one molar tooth in each fragment, a, an orthodontic 
band is attached to a molar tooth in each fragment and a round wire arch bar. properly 
bent, is inserted into the buccal sheaths of the bands, b and c, a wire twisted around the 
arch bar on either side and then twisted about the side of the sheath of each molar band 
prevents the arch bar from being displaced. This bar maintains the desired distance between 
the fragments, d, intramaxillary wires from the lower molar bands to the upper teeth im- 
mobilize the lower fragments. 


left on either side for fixation. Regardless 
of whether these teeth are loose, they 
should be retained for fixation of the frag- 
ments. However, when so few teeth remain, 
it is useless to employ a sectional splint. 
Instead, we attach an orthodontic band 
to a molar tooth in each fragment; then 
a round wire arch bar properly bent is 
inserted into the sheaths of these molar 
bands so as to maintain the desired distance 
between the fragments. (Fig. 6.) Complete 
immobilization is obtained by intermaxil- 
lary wires stretched between the upper 
teeth and the sheaths of the molar bands 
below. 

Choice 0 / Bone for Graft. The anatomic 
regions from which sections of bone can 
be obtained for implantation over the 
mandible are numerous. The tibia, crest 
of the ilium, ribs and clavicle have been 
used for this purpose. In addition, sliding 
inlay grafts from the jaw bone adjacent to 
the defect have been employed. Just which 
one of these sites offers the best type of 
bone for transplantation is a debatable 
question. In view of the experimental work 
which 'has been done b}" manj" workers in 
recent years, there should be some scientific 


gradual disintegration and of regeneration, 
it would seem that the logical type of 
graft to use would be one which is com- 
posed of bone that is somewhat spongy 
or porous. Not onl}' has it been demon- 
strated that a graft made up of extremely 
compact bone is vascularized slowly but 
its union to the jaw fragments also is much 
delayed when compared with the time 
required for the completion of these 
physiologic processes when the graft is 
porous and cancellous. There has been 
much discussion in the literature as to 
whether or not a graft should possess much 
cancellous bone. Although some experi- 
mental work would indicate that an excess 
of bone marrow has a detrimental effect 
on the tissue reactions about a bone graft, 
it is our opinion that a rather porous type 
of graft possessing some cancellous bone 
will give better results generally than will 
one composed of very compact bone. 

Taking the foregoing factors into con- 
sideration, we believe that bone obtained 
from the crest of the ilium or from a rib 
is preferable to that obtained from other 
sites. Their histologic structure is very 
similar; both contain much cancellous 
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bone with a moderately thin layer of double-beveled chisels are employed to 
cortical bone. On the other hand, sliding obtain a piece of bone of the required size, 
inlay grafts from the mandible and im- On removal of the graft from its bed, it is 



Fig. 7. Surgical preparation of the bony fragments for reception of a bone graft, a, 
tlie relation of the fragments to the defect is demonstrated; h, the end of eaeh 
fragment has been ground down and beveled outward, e.vposing the cancellous 
bone. Two holes have been drilled in each fragment, r, bone graft (as seen from 
below and in cross section) has been cut to fit between the two fragments. Two 
hca\'y' catgut ligatures inserted through the holes maintain the bone graft in 
proper position, d, bone graft tied in position fas seen from the buccal surface). 


plants from the tibia are composed of bone 
which is too compact to warrant their use. 
Bone from the clavicle we also do not 
employ, because anatomically it is a poor 
source of bone for transplantation. 

If one wishes to employ costal bone, we 
recommend cutting out a section of rib 
of the necessary length and splitting it 
longitudinally into halves; one or the other 
half is then selected for grafting. Since it 
is technically more difficult to secure bone 
from a rib than from the ilium and since 
it causes the patient more postoperative 
discomfort, we have chosen the crest of 
the ilium as the best site from which to 
obtain bone for grafting the mandible. 

In removing bone from the ilium, a 
slightly cur\^ed skin incision passing down 
below the crest is used. After the sub- 
cutaneous tissues have been incised, per- 
iosteal elevators effectively remove the 
muscular attachments to this bone. When 
the crest is completely exposed, very thin. 


well to insert a drain which provides an 
outlet for the escape of any serum which 
may collect in the depths of the sutured 
wound. 

There has been considerable difference 
of opinion as to whether or not a graft 
should possess its periosteal covering. 
Experimental work along this line would 
indicate that the cellular elements of the 
periosteum die shortly after the graft has 
been placed in position, but the presence 
of the periosteum, aids in an early attach- 
ment of the surrounding connective tissue 
to the implant. Apparently, whether or not 
a graft is covered with its periosteum 
makes little difference in the ultimate 
healing of a bone graft but we think it 
preferable not to remove the periosteum. 

Preparation oj Site. Before one pro- 
ceeds with the implantation of a bone 
graft into the mandible, all of the appli- 
ances necessary for fixation of the frag- 
ments must be in proper position. This 
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type of operation progresses with the least 
amount of ditliculty if performed with the 
patient under intratracheal gas and other 
anesthesia. Just below the mandibular de- 
fect, a cutaneous incision of sufficient 
length to give adequate exposure of the 
ends of the fragments is made. It is advan- 
tageous to make this incision at least 2 cm. 
below the lower border of the mandible, 
so that injury to the small branches of the 
facial nerve which supply a portion of the 
lower lip may be avoided. By blunt dis- 
section, the ends of the fragments are 
exposed and with periosteal elevators the 
soft tissues surrounding the ends of the 
fragments are pushed aside. The most 
vulnerable point for a nick or tear through 
the oral mucous membrane is along the 
upper edge (alveolar ridge) of each frag- 
ment. However, adequate exposure of the 
ends of the fragments can be obtained 
without freeing the soft tissues over the 
alveolar border. Consequently, we believe 
that the tissues here should be left entirely 
alone, thus avoiding a possible perforation 
through the oral mucous membrane. 

Following exposure of the outer (buccal) 
and inner (lingual) surfaces, as well as 
the lower border of each fragment, the 
free end is ground down and beveled 
outward for a distance of about 2 cm. 
(Fig. 7.) The grinding is continued until 
bleeding occurs from the cancellous portion 
of the bone. In this preparation of the end 
of the bony fragment, it is desirable to 
grind away the bone with a motor driven 
burr rather than to remove it with chisels, 
because the force exerted by a mallet or 
a chisel is sufficient to displace the dental 
appliance needed for subsequent fixation 
of the fragments. The foregoing technic 
completes the preparation of the fragments 
for reception of the bone graft. 

Insertion of Graft. By means of rongeurs 


and bone chisels, the transplant itself is 
cut to the desired shape and its ends are 
beveled to approximate the ends of the 
bony fragments. Two holes are drilled 
through the ends of the fragments as well 
as through each end of the bone graft and 
by use of heavy dermal catgut the graft 
is tied to the fragments. (Fig. 7.) It is our 
opinion that wire, kangaroo tendon or 
other nonabsorbable material should not 
be used for attachment of the bone graft. 
Instead, one should rely on the mechanical 
devices alread}’' described for fixation. The 
ligature need hold the graft for only ten 
days to two weeks, at the end of which 
time sufficient fibrinous exudate and loose 
fibrous tissue will have formed to maintain 
the Implant in the desired position. Con- 
sequently, we believe that it is better to 
use some material, such as catgut, which 
is absorbable. Following implantation of 
the graft, the soft tissues are sutured 
tightly without drainage. In the average 
case, immobilization is maintained for 
six to eight weeks. 

Through a personal communication, we 
have been informed that many surgeons in 
England are employing cancellous bone 
chips from the crest of the ilium to correct 
bony defects of the mandible. These chips 
are merely packed into the wound between 
the fragments, no attempt being made to 
fix them in position. In our experience, 
such bone chips give satisfactory results 
if the width of the bony defect does not 
exceed a few millimeters. However, when 
there is a considerable loss of bone we 
believe that a good functional result can 
be obtained only b}’- using a single piece 
of bone to bridge across the defect. In 
general, we prefer a rather large graft, 
even though its margins may protrude 
beyond the normal contour of the man- 
dible. Any excess or protuberance of a 


Fig. 8. Bone defect of mandible, a, preoper.ative view; 6, appliances for immobilization are in position. 
The posterior fragment is held backward in its correct position; c, bone graft in position. Because of the 
fact that the tooth in the posterior fragment is close to the end of the fragment, the bone graft lias been 
placed along the lower border of this fragment, so as to gain a greater contact surface between the frag- 
ment and the graft, d, bone graft healed; fixation appliances have been removed; e, two years after oper- 
ation, the projection of bone along the lower border has become rounded off and the new bone has been 
built up between the two fragments, strengthening the entire mandible. 
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bone transplant will undergo a gradual this is done, the graft has a broader surface 
process of resorption, so that ultimately of attachment but also may protrude 



Fig. 9. Loss of the soft tissues of the chin occurring in conjunction with a loss of bone 
in the anterior part of the mandible. In cases such as this, the soft tissues must be 
reconstructed several months before a bone graft can be applied, a, b, and c, recon- 
struetion of the soft tissues of the chin by means of an abdominal-wrist tube flap; d, 
preoperative view of the patient; e, postoperative view; the soft tissues of the chin 
have been reconstructed and a bone graft has been inserted. 

the normal configuration of the mandible in conspicuously below the lower border of 
the region of the defect will be established, the mandible. This projection of the graft 
When, for reasons of immobilization, we do not attempt to remove. As is shown 
it is necessary' to retain a tooth whose roots in Figure 8, all of this excess bone is ab- 
are located close to the end of a fragment, sorbed gradually and the ultimate contour 
we prefer to attach the bone graft to the of the mandible is essentially normal, 
fragment below that portion of the bone The most common causes for failure of 
which surrounds the roots. (Fig. 8.) If a bone graft to unite to a fragment are 
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(i) poor apposition of the graft to the skin graft containing much fat before one 
fragment, (2) insufficient surface contact can proceed with a bone graft. (Fig. 9.) 



Fic. 10. — ^Loss of one ascending ramus of the mandible repaired by a bone graft obtained from 
a rib. a, before operation; b, after operation; c, si.xtccn years after operation. 


between the ground-down end of the frag- 
ment and the end of the graft and (3) Reconstruction of ascending ramus 

sclerosis of the end of the fragment. While The loss of one ascending ramus of the 

it is not essential that the graft and the mandible is a fairly common war injury, 
end of the fragment fit flush, still there Such a defect seriously interferes with 
should be as wide a contact surface as mastication since the remaining portion 
possible. This is accomplished by grinding of the mandible is drawn to the affected 
the surfaces until they rest firmly together, side. In constructing the lost part by 
Should the end of a fragment be sclerosed means of a bone graft, it is to be remem- 
or eburnated, it should be ground away bered that the graft itself is never con- 
until healthy cancellous bone is reached, as cerned with the subsequent functions of the 
exhibited by proper hemorrhage. mandible; it merely retains the lower jaw 

Occasionally, particularly in war wounds, in its proper relation to the upper dental 
a defect of the mandible is associated with arch. It is our opinion that if the loss of 
a loss of the overlying soft tissues. In such bone extends forward beyond the region of 
instances, it is necessary to reconstruct the premolar teeth on the affected side, 
the soft tissues using some form of tubed the defect is too extensive to warrant the 


1 66 American Journal of Surgery New, Efich BonC GrsftS tO Adaildlble 


Febroarv, Ip 44 


use of a bone graft. This is true because conforms to the contour of a normal as- 
the graft would be too bulky and heavy cending ramus. One must, of course, use 
for the remaining portion of the mandible the iliac bone corresponding to the side 



Fig. II. Loss of the right ascending ramus of the mandible. Defect corrected by means of a bone 
graft obtained from the iiium. a, defect and displacement of the mandible; 6, appliances for 
Fixation of the mandible in position. The bone graft which has been cut from the right ilium is 
in place, c, removal of a section of bone from the ilium; d, the bone graft has been trimmed to 
the proper size and is being inserted. The anterior superior spine of the ilium makes an excellent 
angle for the reconstructed portion of the mandible, e, bone graft ligated to the free end of the 
mandible. 


to operate during mastication. Under such 
circumstances, one must consider the use 
of a prosthesis rather than a bone graft, 
even though the former is none too 
satisfactory. 

For reconstruction of the ascending 
ramus and a portion of the body of the 
mandible, either a rib (Fig. lo) or the 
crest of the ilium (Fig. 1 1) can be employed. 
In our experience, both are satisfactory, 
although we prefer the crest of the ilium 
since its anterior superior spine forms an 
excellent angle for the reconstructed ramus. 
(Fig. 1 1C and d.) As a matter of fact, bone 
taken from the crest of the ilium can be 
trimmed to a shape which very nearly 


of the defect and measurements of the 
graft must be determined in advance. The 
soft tissue about the ilium is stripped away 
until sufficient bone is exposed and, on 
removal, rongeurs and chisels cut the 
section of bone to the desired configura- 
tion. (Fig. II.) After the mandible has 
been immobilized by dental wiring, a 
small cutaneous incision is made below the 
free end of the mandible. With a blunt 
forceps, a tract or cavitj" is created deep to 
the masseter muscle, e.xtending from the 
incision to the glenoid fossa. Technical!}', 
this is not difficult to accomplish if one 
proceeds with caution. Next, the free end 
of the jaw bone is exposed, ground down 
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and beveled outward as has been described 
previously. The graft itself is inserted into 
this artificially created tract and attached 
by a catgut ligature to the prepared end 
of the mandible. A satisfactorj- functional 
and esthetic result may be anticipated if 
the operative procedure is carried out 
aseptically and if immobilization of the 
mandible is secured by mechanical devices. 

PREVENTION AND TREATMENT OF INFECTION 

Since infection is the most serious com- 
plication involving bone grafts, this subject 
deserv’^es considerable attention. Sprinkling 
a small amount of powdered sulfathiazole 
or other sulfonamide compound into the 
wound after transplantation of the graft 
is to be recommended. There can be little 
doubt that these drugs aid in overcoming 
many infections. However, should the 
wound become grossly contaminated by 
secretions from the mouth entering through 
a nick in the oral mucous membrane, one 
local application of these drugs probably 
would be ineffectual. Should a definite 
purulent infection develop about a bone 
graft, the implant need not necessarily be 
lost. For such cases, we have found it 
helpful to insert a small through-and- 
through rubber tube drain alongside the 


graft. Usually this drain can be inserted 
through one draining sinus and brought 
out through another sinus or counteropen- 
ing. That part of the tube which is situated 
within the wound should possess multiple 
perforations, and this drain is joined ex- 
ternally to a salversan by a Murphy drip 
connector. By means of this apparatus, 
diluted solution of sodium hypochlorite 
(modified Dakin’s solution) is permitted 
to flow very slowly and continuously 
through the wound for several days. In 
our experience, this procedure has been 
defmitelj’^ effective in saving a few infected 
bone grafts. It is possible that other solu- 
tions such as one of sulfanilamide, if used 
in a similar manner to irrigate the wound, 
might produce as good or better results. 

From the foregoing discussion, it is 
evident that despite the refinements of 
surgical technic which have been developed 
in recent years, failures of bone grafting 
still occur. This fact should discourage the 
indiscriminate use of such transplants to 
correct every ununited fracture or bony 
defect of the mandible. Only when the loss 
of bone actually interferes with dental 
occlusion and with mastication is there a 
legitimate indication for the use of a bone 
graft. 


€1^ 



CESAREAN SECTION- 

THE RATIONAL USE OF THIS OPERATION 
Denver M. Vickers, m.d. 

Diplomate of the American Board of Surpery; Attending Surgeon to Mary McClellan Hospital 

CAMBRIDGE, NEW YORK 


O F the studies and surveys on ma- 
ternal mortality that have come and 
gone during the past decade, ce- 
sarean section has almost routinely received 
unfavorable comment. The question in our 
own minds as to whether this unfavorable 
attitude was entirely justified, prompted us 
to make this study of one hundred con- 
secutive patients eoming to abdominal sec- 
tion for delivery in a rural hospital. 

Jameson,* in a review of obstetrics in 
northern New York state, several years ago 
tabulated 5,914 deliveries from a number 
of different hospitals and found 135 ce- 
sareans for that year or an incidence of 2.2 
per cent. In this scries there were only two 
deaths in the cesarean patients, or a 1.5 per 
cent cesarean mortality. 

Gustafson- reported 366 cases from 
Indianapolis with a cesarean incidence of 
4.8 per cent, and an average cesarean mor- 
tality of 8.4 per cent, starting at 18.1 per 
cent in 1928 and coming down to 2.0 per 
cent in 1935. 

Lynch,® from San Francisco, collected a 
large series of figures from public health 
reports and found that a quarter of the 
maternal deaths were in those cases which 
had had cesareans. His average mortality 
figure for 12,955 cesareans was 4.1 per cent, 
with an incidence of 2.5 per cent in 524,1 17 
deliveries. 

Stander,^ in 1935, estimated the average 
mortality of the operation was around 10 
per cent. 

Quigley,® in 1937, collected 11,994 cases 
with 526 deaths, or a rate of 4.38 per cent. 
Of these, his own personal series of 264 
cases showed only one death, or 0.3 per 
cent. The component figures varied from a 
mortality of 14.6 per cent to 0. 

In New York City in 1930, 1931 and 


1932, 2.2 per cent of all deliveries were 
cesarean.''’ 

The figures on mortality of maternal 
cases published from New York, Phila- 
delphia, Indianapolis' and Chicago showed 
that in private practice; cesarean opera- 
tions were more frequent than in open- 
ward hospital series, suggesting the effect 
of economic pressure. But it was also shown 
that a fifth of the mortality in the New 
York city series occurred in cases that were 
submitted to cesareans. 

This figure docs not, of course, say any- 
thing about the number of patients with 
cesareans that got well, and undoubtedly 
some of those operated upon would have 
died without operation. But the gross fig- 
ures were suggestive, especially to the laity, 
and perhaps have been one factor in abat- 
ing pressure on the doctor to “do some- 
thing” when the patient is in labor and in 
pain. 

Since the publicity given maternal death 
rates during the past few years, maternal 
mortality statistics have been better. Death 
rates for puerperal causes in 1931 was 616 
and in 1938, 4 14,® and there is every reason to 
believe that the present figure is lower still. 

The emphasis on obstetrics has been 
more effective in promoting proper training 
of the young phj^sician. Maternal mor- 
bidity and mortalitj' in the next decade 
and next generation should be better still. 

The improvement in maternal care ap- 
parently has come in all its branches. 
Better prenatal care has been brought to 
public attention, so that now the patients 
do come to the doctor earlier; better han- 
dling of toxemia and eclamptic patients has 
lowered the mortality in that list; better 
and more selective operative methods have 
done their part as well in reducing mortality. 


From the Mary McClellan Hospital, Cambridge, New York. 
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There is still room for improvement and 
all surgeons, obstetricians and general prac- 
titioners welcome the criticisms that have 
arisen, in so far as it gave guidance for 
better obstetrics in the future. 

Cesarean operation in its initial concept 
seemed to offer immediate solution to many 
problems that have plagued ever}' obste- 
trician from the earliest days. As the peri- 
toneal cavity was invaded more and more 
safely by the surgeon for various and in- 
creasingly detailed procedures, it seemed 
obvious that anatomically, at least, incision 
of the uterus was a relatively simple matter, 
and would avoid all the pitfalls that beset 
delivery through the natural channels. 

But the early statistics on cesarean oper- 
ations showed that the operation itself had 
its difficulties and that sepsis and hemor- 
rhage were more often encountered than in 
delivery by the usual methods. So for a 
considerable period of time, the operation 
was looked upon as a surgical possibility, 
but not one that the careful surgeon would 
attempt without good and sufficient rea- 
sons or one in which the risk of deliver}' in 
the usual manner was too great. As an 
operation of last resort, the patients were 
poor risks to begin with and the mortality 
was proportionately raised. Therefore, the 
whole procedure deservedly was held in bad 
repute. 

During the past few years in the Mary 
McClellan Hospital, a rural hospital of one 
hundred beds, a hundred cesareans have 
been done without maternal mortality. 
(Table i.) These have been done by the 
writer or by two other men under his direct 
observation and, therefore, represent a 
standard technic of procedure. 

Table i 


Number of deliveries 2192 

Number of cesareans 100 

Cesarean incidence 4.4% 

Maternal cesarean deaths o 

Maternal mortality o % 


During this time there were 2,192 deliv- 
eries with a cesarean incidence of 4.5 per cent. 

The fact that a series of one hundred 
cesarean operations can be done without 
mortality seems definitely encouraging and 


would tend to put cesarean operation in a 
more favorable light. Where there is need 
for such an operation, we believe this series 
proves that it can be done. Any operation 
is associated with a certain risk and any 
surgeon, if he operates long enough, will 
encounter several of the many unaccounta- 
ble accidents of surgery; but the risk in 
this operation should be no more than in 
many other more standard procedures. 

Technic. The technic of operation at 
our clinic is undoubtedly similar to that 
used elsewhere. We have no “secret” 
methods. We wish to emphasize that good 
results follow care in the ordinary details 
of surgery. 

The patient is prepared in the usual man- 
ner with the exception that we are careful 
not to give morphia or other sedatives for 
the few hours immediately before opera- 
tion. We believe that morphia especially 
and other sedatives to a lesser extent do 
cut down the respiratory activity of the 
fetus, and a few cases of fetal asphyxia may 
have been due to this factor. This with- 
holding of sedatives is admittedly in marked 
contrast to our practice and the practice of 
surgeons generally for operations of other 
types in which preoperative sedatives are 
grateful. 

Our anesthesia is usually nitrous-oxide- 
ether. This is quick and the patient goes 
under with a minimum of difficulty. The 
mother and baby receive plenty of oxygen. 
At the time of birth of the baby the oxygen 
can be raised or the ether practieally cut off 
so that the baby usually breathes promptly. 
After operation is completed, the patient 
is given whatever sedatives are necessary. 

The abdomen is incised in the mid-line. 
Ordinarily, the incision is between the 
umbilicus and the symphysis; but if this 
distance happens to be short, we do not 
hesitate to go above the umbilicus. At 
about the time the uterus is exposed, an 
ampule of pituitrin is given hypodermically, 
which induces the uterus to contract at 
about the time it is incised. A transverse 
flap is disseeted free over the lower portion 
of the uterus, separating and protecting the 
bladder from injury, and giving an addi- 
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tional flap over the lower end of the uterine 
incision. The uterus is then incised in the 
mid-line as low as is convenient, but usually 
with about half of the incision above and 
half below the level of the transverse flap. 

An effort is made to prevent gross con- 
tamination of the peritoneal cavity by the 
amniotic fluid, by using suction, or by 
using pressure of the hands on the sides of 
the abdomen as the amniotic sac is opened. 

If the incision is low and small enough 
to allow the baby’s head to go through, 
there will be no need for “walling off” and 
the intestines, etc., will not be exposed. 
Postoperative adhesions should therefore 
be few; but if the omentum is available, it 
is pulled into the field over the uterine in- 
cision before the abdomen is closed. 

The baby is extracted by the feet; the 
uterus will probably be torn a bit if the 
baby is large but the tear can be repaired 
as readily as an incision and bleeds less. 
The cord is clamped and cut and the pla- 
centa expressed. The vertical incision is re- 
paired with several layers of continuous 
chromic catgut. The transverse flap is then 
reapproximated over the lower portion of 
the incision and the abdomen closed in the 
usual fashion. 

Postoperatively we have found that a 
tight Scultetus binder holds up abdominal 
tension, prevents intestinal distention, and 
gives the patient great comfort for the first 
week postoperatively. If distention once 
develops, it is difficult to control but must 
be cared for by the usual methods, and 
often is an index of subclinical peritoneal 
infection. 

The type of operation, we believe, is of 
lesser importance than the way in which it 
is done. DeLee’s low cenfical operation is a 
good one, but DeLee was a good technician, 
and his operation really called attention to 
good technic. An incision in the mid- 
portion of the uterus is usually more con- 
venient than one either too high or too low; 
it avoids important structures so that it can 
be repaired more readily and it heals well. 

Extraperitoneal cesarean section has 
been described and the fact that it can be 
done is a tribute to the operator’s skill and 


anatomical knowledge. But it is technically 
difficult and not well adapted for routine 
use. The exposure is inadequate and the 
occasional operator might well run into 
trouble or else violate the peritoneum, 
spoiling the whole intent of the scheme. 
Our series does not include any extra- 
peritoneal operations. 

Our series does include one Porro ce- 
sarean or hysterectomy after cesarean, oc- 
curring in a rupture of the uterus. Probably 
this should be classified primarily as a 
hysterectomy Instead of a cesarean. This is 
a rare accident of obstetrics but the possi- 
bility must be kept in mind. 

In this series, we had four still-births and 
eight neonatal deaths. (Table ii.) This 
seems high and most of these did occur in 
the first half of the series before our ideas 
on the general subject had crj^stallized. But 
one still-birth followed rupture of the 
uterus, the accident occurring before ad- 
mission to the hospital, another in a severe 
eclamptic condition and two others in pre- 
mature separation of the placenta. 


Table ii 

Number of births loo 

Still births . 4 

Neonatal deaths 8 

Causes of Still Births 

Rupture of uterus i 

Eclampsia i 

Premature separation of placenta i 

Total 4 

Causes of Neonatal Deaths 

Malformations 2 

Prematurit 3 ' 4 

Unaccounted for 2 

Total 8 


Of the neonatal deaths, two had mal- 
formations inconsistent with life over any 
period of time, and four others were pre- 
mature, operation having been done to 
avoid further risk in the mother. The via- 
bility of the baby in premature separation 
of the placenta varies with the amount of 
separation which cannot be accurately de- 
termined before deliver3A Some of these 
patients we operated upon, knowing that 
the odds were against a live babj", but the 
patient was willing to chance a quick de- 
livery' in the hopes that the fetal circulation 
might still be adequate. 
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The indications for cesarean operations 
are given in the textbooks. Clinically speak- 
ing, they come do\Yn to a relatively few 
categories. (Table iii.) 


Table iu 

INDICATIONS 

Dystocia 55 

Toxemia of pregnancy 16 

Previous cesarean 11 

Placenta previa 7 

Cardiac disease 4 

Elderly primipara - 

Premature separation of placenta 3 

Rupture of uterus 1 

Presistent transverse presentation i 

Total loo 


The most common question is that of 
disproportion. When the presenting part, 
usually the baby’s head, does not come 
down into the pelvic inlet at the time labor 
begins, especially in a primipara, something 
is wrong; and if the contraindications can 
be satisfied, cesarean section may be the 
answer. 

Perhaps the baby is too big; perhaps 
labor should have been induced a few weeks 
before; perhaps the pelvis is small, which 
may or may not have been proved by .v-ray. 
If the baby’s head still rides high after good 
pains have started, which can be deter- 
mined usually by abdominal examination 
without the risk of a pelvic examination, 
something is at fault. Therefore, the time 
for action is before the best minutes and 
hours are lost. 

Secondly, placenta previa happens often 
enough to be seen occasionally in any 
hospital. There are other methods of deal- 
ing with this, all of which have their uses 
and their advantages in particular in- 
stances; but if the baby is viable and if the 
mother is in surgical condition, cesarean is 
one of the safest ways out for both. If the 
baby is dead or if the mother is moribund, 
do not perform a cesarean operation; the 
results are just not worth the risk. 

Incidentally, a postmortem cesarean sec- 
tion is usually a feeble gesture. The baby, 
except under most unusual circumstances, 
dies before the mother. 

Toxemia is another question. The treat- 
ment of eclampsia is now apt to be more 


conservative, but it is still true that the 
syndrome usuall}' is relieved after the 
uterus is empty. If the patient is a pri- 
mipara, or if the cervix is long and firm, and 
if the patient has recovered from the worst 
stages of her eclampsia and the baby is 
viable, it may be a relief to get the baby as 
quickly and as easily as possible, which is 
via cesarean. 

Separation of the placenta is another 
complication that occurs more often than 
the textbooks indicate. 

If the fetal heart is good and the baby 
is not too small, cesarean may save it be- 
fore the blood supply is further cut off; 
while delivery in the normal manner, taking 
much more time, might prove too much 
for the already damaged circulatory- supply. 
We have had fetal mortality when we 
guessed wrong on this question, but I am 
sure we have saved several babies that 
would have had little chance otherwise. 

Previous cesarean is an indication that is 
relative but usual. A few of our former 
cesarean patients have delivered them- 
selves normally before we had a chance to 
do any further investigating. But usually 
the worry about the scar in the uterus is 
enough to make any surgeon advise ce- 
sarean again if the patient has had one, no 
matter what the original indication may 
have been. One or two of our patients have 
had four; quite a few have had three; and 
there is no reason why they could not have 
more cesarean sections but most of them 
do not. 

This factor does influence the decision 
in the younger patients; for if they have 
this form of operative delivery once, they 
may have to have it again which may be 
awkward, inconvenient or even dangerous. 
On the contrary, an elderly primipara may- 
have a cesarean on less rigid indications for 
she may- never have another pregnancy-. 

Intercurrent disease, tuberculosis at a 
minimal stage, heart disease, or uterine 
fibroids and the like, may- occasionally be 
indications; and if the risks one wav or 
the other can be medically balanced, the 
operator should be able to reach a decision 
with a calm mind. 
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On the side of the contraindications, ce- 
sarean section should be avoided when the 
patient has been in labor so long as to be 
physically tired out, or has had several or 
many pelvic examinations or even a trial 
of labor or forceps, or has a fever on 
admission. Even though she may have been 
under inadequate care in her own home, 
where factors could not be controlled, do 
not “stick out your own neck” just to take 
the burden from the shoulders of the 
attending obstetrician. 

Cesarean section in the past got poor, 
results because it was saddled with many 
of the poor risk cases, the “failed-forceps” 
cases, or the cases in which the patients 
had been in labor for lengthy periods under 
poor surroundings. Remind yourself of this 
occasionally and keep your own mortality 
rate down. 

If at all possible, a definite plan for the 
operation or at least for its consideration 
should be made. If the pelvis seems narrow 
to external examination, it can be checked 
by x-ray. Roentgenographic pelvimetry is 
becoming more standardized and does give 
real information. 

In the border-line case, the patient may 
be allowed to go into labor, even allowed 
to rupture the membranes, but in our 
series we found that the rise of temperature 
postoperatively seemed definitely corre- 
lated Avith the length of time labor had 
been under AA^ay. Therefore, the decision 
should be made fairly quickly. (Table IA^) 


Table i\’ 

MORBIDITY 

Number of patients with fever to ioo.4°F 33 

Number of patients slightly toxic 20 

Number of patients moderately toxic 8 

Number of patients severely toxic 5 

Causes of Morbidity in 33 Cases 

Prolonged trial of labor 38 - 4 % 

Unknown 23. 

Placenta previa i5 -4 

Eclampsia 15 -4 

Py^elitis 7-7 


Ryder® reported 330 cases from the 
Doctors Hospital in Ncav York, Avhich 
shoAved a definite decrease in morbidity 
among those patients operated upon before 
labor really developed. Ryder in this series 


shoAved more morbidity in the loAA^-flap 
operations than in the classical, AA^hich 
proA^es that there may be tAA'o sides to the 
question in spite of the Avidespread recog- 
nition of DeLee’s operation. 

The advent of the sulfa drugs in surgery 
gives a considerable increase in the feeling 
of safety. Intraperitoneal sulfathiazole and 
sulfanilimide in our hands has greatly 
diminished the morbidity and mortality in 
other diseases as appendicitis and perfo- 
rated gastric ulcer. There seems no reason 
whj'^ these drugs should not be used intra- 
peritoneally in potentially infected cases. 
Probably actually infected cases should not 
be risked Avith our present knoAvledge but 
the border line is obscure. In our OAvn series, 
AA'e used sulfathiazole by mouth in one case 
Avith good results, the fever reaching ioi°f. 
on only one day. 

From this study, Ave gain the impression 
that AA'hen the conditions can be rightly 
satisfied, cesarean section offers an oppor- 
tunity to aAmid many of the complications 
associated Avith a difficult labor. It is neces- 
sary to stay betAA'een the tAA'o extremes, not 
offering cesarean as a method for all pa- 
tients, and on the other hand, not delaying 
too long or neglecting the opportunity for 
cesarean Avhen it might have been useful. 
In competent hands, in circumstances in 
AA'hich the technical details can be ade- 
quately cared for, cesarean section offers 
less risk than many of the more difficult 
and technical obstetrical maneuvers in- 
A'ading the uterine cavity from beloAv. In 
this series, AA^e have neA^er been sorrj'^ that 
AA'e did a cesarean operation; rather there 
are other patients for Avhom AA'e AA'ish AA'e 
had elected this operation in time. 
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I N 1777, Stoll of Vienna published the first 
authentic record concerning primary 
carcinoma of the gallbladder with nec- 
ropsy data in two cases.- Since that time 
approximately 2,000 cases- have been added 
to a growing literature in which for the most 
part the factors of etiology, incidence, asso- 
ciation with cholelithiasis and various 
peculiar pathologic features of the lesions 
have been stressed. However, the progress 
made along the lines of early recognition 
of carcinoma of the gallbladder has been 
disappointing. Numerous articles bear testi- 
mony to the fact that the condition is 
insidious in its onset and often reaches a 
stage beyond the scope of surgical removal 
before it becomes clinically manifest as a 
malignant condition. For this reason it was 
considered worth- while to report the 
clinical and pathologic data gleaned from 
a study of seventj'-seven cases of relatively 
early primary carcinoma of the gallbladder 
in which the gallbladders were removed 
surgically at the Mayo Clinic from 1907 to 
1940 inclusive. 

MATERIALS AND METHODS 

Clinical records in seventy-seven surgical 
cases of carcinoma of the gallbladder were 
secured and carefully analyzed for perti- 
nent clinical and laboratory data and 
surgical end results. The pathologic speci- 
mens then were obtained and studied 
carefully in gross detail. In two cases 
specimens were not available for pathologic 
examination. In sixty-five of the seventy- 
five cases in which specimens were avail- 
able the entire gallbladder was studied. 


Special attention was paid to the site, size 
and consistency of the lesion, the presence 
of regional lymph nodes and any adventi- 
tious tissue, the presence or absence of 
gallstones and so forth. These data were 
all carefully recorded. Multiple blocks of 
tissue were then cut from the primary 
lesion, surrounding uninvolved portions 
of the wall of the gallbladder, regional 
nodes and adjacent hepatic tissue when 
available. These blocks were placed in 
10 per cent solution of formalin and cut 
with a freezing microtome; the sections 
were fixed with hematoxylin and eosin. 
When indicated these same blocks were 
further treated by the paraffin method, 
sectioned and mounted after treatment 
with special stains. In all more than 300 
sections were made available for study. 

CLINICAL DATA 

Incidence. The gallbladder is by far 
the most common site of carcinoma of 
the biliary passages. It ranks about fifth 
in frequency of gastrointestinal malignant 
lesions and comprises about 5 per cent of 
all malignant lesions. In 33,500 operations 
on the biliary tract performed at the Mayo 
Clinic in the years 1907 to 1940, inclusive, 
there were 29 1 cases of primary carcinoma 
of the gallbladder, an incidence of 0.87 per 
cent. In seventy-seven (26.5 per cent) of 
these cases removal of the gallbladder or a 
large portion of the gallbladder was 
possible. 

Age. Carcinoma of the gallbladder has 
been reported to occur most frequently in 
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the sixth 'decade of life; 45 per cent of our 
series of patients were in this decade of life. 
The youngest patient in the series was 
twenty-nine and the oldest was seventy- 
four years of age. 

Sex. Almost invariably reports of car- 
cinoma of the gallbladder indicate that 
women are affected more often than men. 
This observation is to be expected owing 
to the predominance of cholecystic disease 
in that sex. In our series there were sixty- 
one women and sixteen men, a ratio of 
approximately four women to each man. 

Stones. The long history of colicky at- 
tacks of pain obtained in a large number of 
cases of carcinoma of the gallbladder 
(58.5 per cent of our series) favored the 
presence of stones as possible precursors of 
carcinoma in the gallbladder. MacCarty, 
in reviewing the pathologic material from 
29,701 gallbladders removed surgically at 
the Mayo Clinic, found that the incidence 
of cholelithiasis varied directly with the 
degree of inflammation present. Although 
gallstones are not a specific cause of car- 
cinoma, it does seem probable that re- 
peated trauma and chronic irritation due 
to their presence may be a contributing 
factor. In 88 per cent of our cases stones 
were associated with the carcinoma. Much 
work has been done on the experimental 
production of carcinoma of the gallbladder 
but the results of those claiming success- 
ful accomplishment of this have been 
questionable. 

History Symptoms and Findings. The 
past history, owing to the frequency of 
associated lithiasis, was in many cases of 
our series, one of previous colics. In a 
smaller group of cases the history con- 
sisted of a vague story of gaseous indiges- 
tion, intolerance to fatty and rich foods, 
and so forth. In about 80 per cent of our 
seventy-seven cases the past history was 
suggestive of a pathologic lesion in the 
gallbladder; the duration of the symptoms 
averaged 14.2 years. At the time of ex- 
amination at the clinic the patients could 
be divided clinically into five rather dis- 
tinct groups similar to those of Boyce 


and McFetridge as follows: (i,) thirty-six 
patients (46.8 per cent of the total) who 
had had colicky attacks for many years 
with superimposed symptoms suggestive 
of malignancy; (2) nine (11.7 per cent) 
who had had colicky attacks for many 
years without any recent change in symp- 
toms; (3) thirteen (16.8 per cent) who 
gave a history of gaseous dyspepsia of long 
duration with superimposed symptoms 
suggestive of malignancy; (4) three (3.9 
per cent) who gave a history of gaseous 
dyspepsia for a long time but did not re- 
port a recent change in sj'mptoms and 
(5) sixteen (20.8 per cent) who had not had 
any sjTOptoms referable to the gallbladder 
prior to the present illness. \^^hen over- 
lapping occurred the case was considered 
in only one clinical group. 

The phrase, “the symptoms are sugges- 
tive of malignancy,” means that they are 
compatible with, but certainij'- not associ- 
ated exclusively with a malignant process. 
The same symptoms are often associated 
with benign cholecystic disease. 

Analysis of the early symptoms in our 
group of cases revealed nothing which 
could not be attributed to the presence of 
chronic Inflammation of the gallbladder, 
with or without cholelithiasis. However, 
80.3 per cent of the patients had noted a 
definite change in symptoms of relatively 
short duration. This change in the char- 
acter of symptoms which had been present 
for an average of 14.2 years seemed to be a 
more important diagnostic factor than any 
particular clinical sj^mptom in the early 
stages of the carcinoma. 

In 71 per cent of the cases the present 
illness was of less than six months’ dura- 
tion; the average length was approximately 
four months. The present symptoms in 
order of frequency with which thej" were 
elicited were as follows : pain in 76 per cent 
of cases; loss of some weight in 67.5 per 
cent; dyspepsia in 27 per cent; weakness 
in 23.4 per cent; anorexia in 18 per cent; 
jaundice in 13 per cent; constipation in 
II per cent and nausea and vomiting in 
10 per cent. 
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Pam. In approximately half of the 
cases in which pain was present the pain 
was colicky and in the remaining cases it 
was constant. The latter group includes a 
number of cases in which at the onset of 
the illness colicky pain had been present 
and a constant pain later developed. 
Patients who gave a past history of colicky 
attacks of pain frequently complained of 
some change in the attack such as increas- 
ing frequency and increasing severity or 
duration of the attacks of pain or one of 
these changes. The steady type of pain 
varied from an annoying mild ache (in seven 
cases) to a severe steady pain requiring 
sedation for relief. In most instances the 
pain was limited to the right upper quadrant 
of the abdomen but in some instances ex- 
tended into the back and right shoulder and 
in one instance to the right groin. 

Loss oj Weight. In thirty-eight cases 
in which loss of weight was a presenting 
complaint the amount lost varied from 
ten to seventy pounds (4.5 to 31.8 kg.) 
and the duration of the complaint varied 
from three weeks to two years. The average 
loss was nineteen pounds (8.6 kg.). In 
four cases the only complaint of recent 
onset was that of loss of weight. That 
this can be associated with cholecystitis 
was shown by Denver and Bortz; however, 
the percentage of patients who gave this 
complaint is decidedly smaller than that 
of patients who have early carcinoma of 
the gallbladder. 

Dyspepsia. Gaseous dyspepsia, belch- 
ing or flatulence were complained of in 
27 per cent of our cases; this incidence is 
similar to that usually reported in cases 
of benign cholecystic disease. The dys- 
pepsia was usually of recent onset and in 
most cases it had been present for less 
than seven months. In most instances the 
gaseous dyspepsia followed, within a short 
time, the ingestion of food. 

Other Syynploms. Only brief comments 
will be made on the various other symp- 
toms mentioned by the patients. Weakness 
was as a rule gradual in onset and in 
only two cases was it marked. The duration 


of the complaint varied from ten days to 
one year. Anorexia was present in eighteen 
cases and in two additional cases there 
was marked intolerance to the ingestion 
of food. Jaundice was present in ten cases 
(13 per cent) and varied in duration from 
one day to five months. In two cases it 
was of the painless variety and was due to 
invasion of the common duct in one case 
and to pressure of a mass on the duct in 
the other. Nausea and vomiting had 
occurred in only eight cases and were 
marked in only one instance. Three 
patients reported feeling a mass in the 
abdomen for from three weeks to three 
months prior to examination. Constipation 
of recent onset was present in 1 1 per cent 
of the cases and in one case there was an 
intermittent diarrhea of three months’ 
duration. Ascites which was present in 
one case was due to portal obstruction 
caused by a mass along the common duct. 

Physical and Laboratory Findings. A 
tumor was palpable in 40 per cent of the 
cases; the largest tumor was the size of a 
grapefruit. In most instances the tumor 
proved to be a greatly distended gall- 
bladder. In 23 per cent of cases the liver 
was palpable and in two instances it 
extended well below the umbilicus. 

. Tenderness over the right upper quad- 
rant of the abdomen or in the epigastrium 
was found in more than half of the cases 
in this series and in one instance it was 
noted at McBurnej^’s point. 

In thirty-five of forty-four cases in 
which the Ieukoc3’te counts were recorded 
they were less than 10,000 per c.mm. of 
blood. The highest recorded count, namely 
29,800, was recorded in the case of a 
woman, aged sixty-two years, who had 
a perforated gallbladder. In most in- 
stances an elevated count was associated 
with a recent attack of acute cholecystitis. 
The value of hemoglobin in thirty-two 
of forty-six cases in which it was recorded 
was greater than 75 per cent. The lowest 
value, 54 per cent, was that of a man, 
fifty-eight years of age, who had car- 
cinomatous invasion of the liver. A low 
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fever was present in several cases. In 
no instance was the diagnosis of carcinoma 
made on roentgenoscopic examination. 

pathologic data 

Gross studies of the entire gallbladder 
were made of sixty-five available speci- 
mens. In twenty-six cases (40.0 per cent) 
the gallbladder was distended to four 
times its normal size; in approximately 
a quarter of these cases empyema of the 
gallbladder was noted. In an additional 
eight cases (12.3 per cent) the gallbladders 
were enlarged and the wall markedly 
thickened. In seventeen cases (26.1 per 
cent) there was no appreciable enlargement 
of the gallbladder but the wall was found 
• to be markedly" thickened. An hourglass 
deformity was present in seven cases 
(to.8 per cent) and in an additional seven 
cases (10.8 per cent) a markedly thickened 
and contracted gallbladder was found. 

Grossly, the mucosa in twelve cases 
showed papillary ingrowths. The site of 
the carcinoma was always represented by 
thickened mucosa wherever the wall of 
the gallbladder was involved. If the in- 
volvement was not too extensive, there 
was usually a rather sharp line of demarca- 
tion between the carcinoma and sur- 
rounding mucosa; this was not onl}^ visible 
but evident on palpation. 

The site of origin of carcinoma of the 
gallbladder is commonly thought to be 
in the fundus; however, Judd and Gray 
did not find this to hold true. In our series 
a definite site was obtained in forty-eight 
of the cases. In 54 per cent of these cases 
the point of origin was in the region of the 
fundus; the origin in 27 per cent was the 
midportion and in 19 per cent the neck 
of the gallbladder. 

The largest carcinoma encountered meas- 
ured 7 by 5 by 6 cm. and the smallest 
was 2 mm. in diameter. 

Visible Metastasis or Direct Extension. 
Visible metastasis or direct extension 
be3mnd the confines of the gallbladder 
was present in forty-eight (64 per cent) 
of the seventj'-five cases in which these 


factors were ascertained. In 28.2 per cent 
of the group in which metastasis or exten- 
sion or both occurred metastasis alone 
was exhibited, in 43.6 per cent direct 
extension alone, and in 28.2 per cent both 
extension and metastasis. From this small 
series it would appear that direct extension 
occurs more often and earlier than metas- 
tasis; however, as the regional nodes were 
not routinely' removed for biopsy the figure 
for metastasis maj’’ be low. Also it is 
likely that metastatic lesions too small 
to be visible were present in at least a 
few of the cases. 

Sites of metastasis were as follows: liver 
in 73 per cent of cases; regional nodes in 
61 per cent; pancreas in 15,3 per cent; 
omentum in 3.8 per cent and ovaries in 
3.8 per cent. Sites of direct extension were 
the liver in 67.5 per cent of cases, ducts 
in 15.1 per cent, duodenum in 12. l per 
cent, colon in 6.0 per cent, omentum in 
3.0 per cent and abdominal wall in 3.0 per 
cent. 

In 41.0 per cent of the seventy-five 
cases carcinomatous involvement of the 
liver had occurred and in 29.2 per cent 
carcinoma had involved the lymph nodes. 


Table i 

METASTASIS ACCORDING TO GRADE OF LESION 


Grade 

Total Cases 
Studied* 

Metastasis, 

Cases 

Per Cent of 
Total Cases 
of Each 
Grade 

1 

I 20 

1 4 

1 25.0 

2 

25 

16 

64.0 

3 

18 

16 

88.8 

4 

J2 

12 

lOO.O 


* Cases in which the carcinoma was of mixed grades 
are listed under the higher grade of lesion. 


In seventeen cases the carcinoma was 
limited to the mucosa and submucosa 
without penetration through the mus- 
cularis. Sixteen of these w’ere classified as 
grade i and one as mixed, grades i and 2. 
It appears from Table i that the frequencj' 
of spread bej'ond the confines of the gall- 
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bladder varies directly with the grade of 
the carcinoma. 

Grossly, the carcinomas were evenly 
divided between the villous and the 
infiltrating types. 

Microscopic Findings. In seventy-five 
cases in this series specimens were availa- 
ble which were suitable for microscopic 
examination. Sixty-four (85.3 per cent) 
of the carcinomas were of adenocarcinoma 
type. There \yere two cases of squamous 
cell carcinoma (2.7 per cent) and nine of 
mixed adenocarcinoma and squamous cell 
-carcinoma (12.0 per cent), the so-called 
adeno-acanthoma. 


Table 11 

GRADE OF LESION IN 75 CASES 


Type of Lesion 

Grade 

Cases 

Per Cent of 
75 Cases 

Adenocarcinoma 

I 

20 

26.7 


2 

18 

24.0 


3 

8 

10.7 


4 

mixed 

9 

12.0 


i and 3 

6 

8.0 


I and 2 

3 

4.0 

Adeno-acanthoma 

I 

0 


2 

2 

2-7 


3 

4 

5-3 

Squamous cell carci- 

4 

3 

4.0 

noma 

2 

2 

2.7 

All types 

1 

20 

26.7 


2* 

25 

33-3 


3* 

18 

24.0 


4 

i 12 

16.0 


I and 2 

45 

1 

60.0’ 


* Cases in which the carcinoma was of mixed grades 
are listed under the higher grade of lesion. 


Grading was done according to the 
method of Broders (Table ii). In 6o per 
cent of the cases the carcinoma was of 
grade i or 2. As our series is a selected 
group this figure should not be taken as 
proof that carcinoma of the gallbladder 
is as a rule of low grade. 

In three instances malignant change 
occurred in a pre-existing papilloma. This 
finding would indicate that papillomas 
have carcinomatous potentialities. 


In one instance carcinoma, grade i, 
was found to originate in an adenoma. 

In a third of the adenocarcinomas 
signet ring cells were found. Usually 
little, if any, mucus was present and in 
onlj’^ one instance was a sufficient amount 
present to warrant calling the carcinoma 
a mucous type.® 

A mixture of grades was found in 2 1 per 
cent of cases. In every instance the difl'er- 
ence between the grades was sufficiently 
marked to justify such a classification. 

In four instances a definite squamous 
metaplasia was found to be present in the 
mucosa of a gallbladder in which adeno- 
carcinoma was present. The finding of such 
regions is fairly conclusive evidence for the 
metaplasia theor3>- of origin for squamous 
cell carcinoma. Further evidence is seen in 
the finding of mixed adenocarcinoma and 
squamous cell carcinoma (adeno-acan- 
thonia) is 12 per cent of cases. Certainly it 
seems likely that the same cells may give 
rise to either an adenocarcinoma or a 
squamous cell carcinoma. 

Mode of Spread of the Carcinoma. That 
carcinoma spreads locally by direct inva- 
sion and distally b}^ wa}^ of the blood 
stream and lymph vessels and possibly, in 
rare instances, by implantation has long 
been established. 

Perivascular spread of carcinoma was 
present in twelve (16.0 per cent) of the 
seventy-five cases. In these cases the in- 
volvement was definitelj'^ primarjy as dis- 
tinguished from secondary involvement. 
By secondary perivascular involvement is 
meant that the vessel is surrounded by a 
mass of carcinoma which does not show 
any definite tendency to be localized to the 
perivascular space. 

Intravascular involvement was found in 
17.3 per cent of cases. Recently, attention 
has been focused on the dissemination of 
carcinoma cells along the perineural lym- 
phatic spaces. Kahler found perineural 
spread in practical}’^ all cases of carcinoma 
of the prostate. Ewing mentioned spread 
of carcinoma of the gallbladder along the 
ner\'e sheaths. In this series such a mode of 
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dissemination was found in 22.7 per cent 
of the lesions. Invasion of the nerve 
proper was present in 5.3 per cent of 
specimens. 


Table ut 

Ti'PE OF SPUUAn 


Grade 

Perinural ! 

i 

Intra- j 
neural 

Peri- 

vascular 

Intr.a- 

vascular 

i 

I 

1 -1 

o 

(J 

o 

2 

5 

2 

3 

4 

3 

7 

2 ! 

6 

7 

^ ! 

1 

1 

1 

O ' 

1 


2 


In Table 111 is given the number of cases 
of each grade in which these methods of 
spread occurred. As would be expected the 
incidence of spread via the routes listed 
in Table iii varied directly with the grade 
of the carcinoma. In carcinoma, grade 4, 
the involvement was usually too exten- 
sive to permit an accurate determination 
of the mode of spread; in most cases the 
spread fell into the so-called secondary 
classification. 


Table iv 

SUMMARY OF MICROSCOPIC OBSERVATIONS OS MUCOSA OF 
THE GALLBLADDER IS 6 j CASES 


ObserA'ations 

Cases 

Per Cent 

Increased lymphocj-te infiltration 

i 


Minimal 

4 



50 

100 


I I 


Fibrosis 



Minimal 

18 


Moderate 

27 

100 

Marked 

20 


Rokitansky-Aschoff sinuses 

33 

50,8 

Infiltration with plasma cells 

28 

43 ' 

Infiltration with polymorphonuclear 



leukocytes 

i 

7-7 

Hemorrhage 

j - 1 

! / 

10.8 

Necrosis 

i 7 

10.8 


i 


Microscopic Study of the Mucosa of tbe 
Gallbladder. The criteria set forth b}" 
MacCarty for pathologic changes in the 
gallbladder were used as a basis in this 
study. Specimens of mucosa were available 
in sixty-five cases (84.4 per cent of the total 


number of cases in the series). It can be 
seen from Table iv that in each case patho- 
logic changes were exhibited in the gall- 
bladder remote from the carcinoma. In 
most instances these changes were rather 
marked. The diagnoses made from obser- 
vations on the mucosa are given in Table v. 


Table v 

DIAGNOSIS MADE FROM OBSERVATIONS ON MUCOSA 


Diagnosis 

\ 

Cases 

j 

j Per Cent 

Chronic catarrhal cholccvstitis 

J 

! '-i 

Chronic cholecystitis 

24 

3 <J -9 

Acute on chronic cholccvstitis 

!2 

18.5 

Subacute on chronic cholecystitis. . . 

28 

43.1 

Total 

6i 

100.0 



It can be stated from the observations 
listed in Table v that carcinoma of the 
gallbladder never arises in a normal 
mucosa. In spite of the high incidence of 
cholecystic diseases found in routine post- 
mortem specimens (75.5 per cent reported 
by Mentzer and 58.4 per cent reported by 
Crump) carcinoma of the gallbladder is 
found in onl}' 0.3 to 0.4 per cent" of routine 
postmortem specimens. 

CORRELATION OF SY.MPTOMS WITH 
PATHOLOGIC CHANGES 

An attempt was made to correlate the 
two chief symptoms, namely, pain and loss 
of weight, with the extent of the carcinoma. 


Table vi 

GRADE AND EXTENSION OF CARCINOMA IN 52 CASES IN 
WHICH PAIN WAS A PRESENTING COMPLAINT 



Carcinoma, Cases 

1 

Per Cent of 


1 



Total Cases 




1 

! of Each 

Grade 

Localized 

Not Local- 

1 

i 

1 Grade in 


to Gall- 

ized to 

j Total 

1 Entire 


bladder 

Gallbladder 

i 

’ Series*^ 

[ 

1 

7 

3 ! 

1 

I 

I 

2 

5 

'4 1 

I 19 

i 76.0 

3 

2 i 

13 

( '5 

83-3 

4 

i 

° i 

i 

8 

i 

8 

! 

i 

1 66.7 


* Total number of cases of carcinoma of each grade is 
given in tables i and 2. 
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In fifty-nine cases a presenting complaint 
was pain, however, in seven cases this pain 
was mild. These seven cases were elimi- 
nated in this correlation. In Table vi 
fifty-two cases in which pain was a pre- 
senting symptom are grouped according to 
extension of the carcinoma. Thus in 
thirty-eight (73.1 per cent) of the fifty-two 
cases in which pain was one of the present- 
ing complaints the carcinoma had extended 
bej'ond the confines of the gallbladder. 

Table vii 

GRADE AND EXTENSION OF CARCINOMA IN 38 CASES IN 
MTIICH LOSS OF WEIGHT WAS A PRESENTING 
COMPLAINT 


Grade 

Carcinoma, Cases 

Per Cent of 
Total Cases of 
Each Grade 
in Entire 
Scries* 

Localized to 
Gallbladder 

Not Local- 
ized to 
Gallbladder 

I 

8 

2 

50,0 

2 

2 

1 I 

52.0 

3 

I 

10 

61 . 1 

4 

0 

4 

33-3 


* Total number of cases of carcinoma of each grade 
is given in tables i and 2, 


The cases in which recent loss of weight 
occurred are grouped according to exten- 
sion of the carcinoma in Table vii. Thus in 
twenty-seven (71. i per cent) of the cases in 
which recent loss of weight occurred the 
carcinoma had spread beyond the gall- 
bladder. It also was found that in 50 per 
cent of the cases of carcinoma, grade i. 


recent pain or loss of weight had not 
occurred. In only one case of carcinoma of 
each of the other three grades were both 
of these symptoms lacking. Six patients 
who had adenocarcinoma, grade i, which 
was limited to the mucosa had lost from 
fifteen to fiftj'^ pounds (6.8 to 22.7 kg.) 
within a year; two complained of a con- 
stant pain in the right upper quadrant. 

PROGNOSIS 

An attempt was made to determine for 
each grade of malignancy the average 
length of survival following operation of 
patients dying from recurrence of the 
carcinoma and for those who were still 
living. Nine patients died within two to 
twelve days following operation and were 
not included in the statistics. Also ex- 
cluded were two who had been operated 
upon for adenocarcinoma, grade i, within 
the last six months of 1940 and six pa- 
tients who died from causes other than 
the carcinoma. Three of these last patients 
had carcinoma, grade i, two grade 2, and 
one grade 4. The period of survival accord- 
ing to grade of the carcinoma is fifty-four 
cases in which . follow-up data were avail- 
able is given in Table viii. It is interesting 
that the period of survival in cases of car- 
cinoma, grade i, was four times that in 
cases of carcinoma, grade 2. Seven patients 
who had adenocarcinoma, grade i, have 
survived five years or more after the 
operation. Four of these have survived 
more than thirteen years. Onl}'^ one patient 


TABLE VIII 

SURVIVAL AFTER OPERATION IN 54 CASES IN WHICH FOLLOW-UP DATA WERE AVAILABLE 

Period of Survival after Operation 


Period 


Grade 

Cases 

1-3 Mo. 

3-6 Mo. 

6-12 Mo. 

1 2- 1 8 Mo. 

2 Yr. 

3 Yr. 

4Yr. 

5Yr. 

Average 

Mo. 

I 1 

13 

I 

0 

I 

2 

I 

, 


7 

78.0 

2 

*7 

1 

6 

3 

2 

I 

2 

I 

I 

18.9 

3 

>3 

4 

2 

3 

4 





6.4 

4 

I I 

2 

6 

2 

1 





51 
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who had carcinoma, grade 2, has survived 
five years and that patient is alive six 
years following operation. It is also of 
interest that one patient with adenocar- 
cinoma, grade 4, of the gallbladder sur- 
vived for a period of eighteen months 
following operation. The longest survival 
of a patient who had carcinoma, grade 1, 
was twenty-eight and a half years. Of the 
three patients who had earcinoma, grade i, 
and died of causes other than the car- 
cinoma two lived more than five years 
thus bringing the figure up to nine instead 
of seven. Thus 45 per cent of the patients 
who had carcinoma, grade i, survived 
five or more years white only one (4.3 per 
cent) of the patients with carcinoma, 
grade 2, and not one of those with car- 
cinoma, grades 3 and 4, survived five years. 
Therefore, it can be stated that adeno- 
carcinoma, grade i, of the gallbladder, 
when limited to the mucosa and sub- 
mucosa has a good chance for a cure. In 
our series three patients who had adeno- 
carcinoma, grade i, with invasion of all 
layers of the gallbladder or metastasis to 
surrounding structures sur\'ived operation 
by an average of only 7.3 months. 

The great difTiculty in diagnosing car- 
cinoma of the gallbladder is evidenced by 
the fact that in no instance was a definite 
diagnosis made preoperatively. 

SUM.MAKY 

Carcinoma of the gallbladder occurs 
most frequently in the fifth decade of life 
and is predominantly a disease of women. 
Stones were associated with the carcinoma 
in 88 per cent of cases and that they defi- 
nitely preceded the development of the 
carcinoma was evident in 58.5 per cent of 
these cases. An analysis of the earlj" symp- 
toms revealed nothing which could not be 
attributed to the presence of chronic 
inflammation of the gallbladder with or 
without cholelithiasis. 


The classification of these carcinomas 
was adenocarcinoma, 85.3 per cent; squa- 
mous cell carcinoma, 2.7 per cent, and 
adcno-carcinoma, 12.0 per cent. Three 
in.stanccs of malignant degeneration in a 
papilloma and one in an adenoma were 
found. The finding of areas of metaplasia in 
the mucosa and of adenocarcinoma and 
squamous cell carcinoma in the same tumor 
lends support to the theory of metaplasia 
for the origin of a squamous cell carcinoma. 

Five-year cures were obtained in 45 per 
cent of the cases of carcinoma, grade i, in 
4.3 per cent in cases of grade 2 and in none 
of the cases of carcinoma of the other 
grades. In no instance • was a definite 
diagnosis made preoperatively. 
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F or simplicity, biliary tract fistulas 
may be divided into two types: muco- 
biliary fistulas and bile-biliar\" fistulas. 
Both are true biliary fistulas in that they 
communicate with some part of the biliary 
tract. Not too infrequently, one sees a right 
upper quadrant fistula which has drained 
for weeks, months or even years without 
satisfactory explanation because the prob- 
lem has not been sufficiently investigated. 

Mucobiliary fistulas are those in which 
there is persistent drainage from the gall- 
bladder following cholecystostomy, incom- 
plete removal of the gallbladder, or 
spontaneous exterior rupture of the gall- 
bladder. In this type of fistula, the cystic 
duct is obstructed and the secretion from 
the mucous pouch or gallbladder must find 
another means of exit. The story is usually 
characteristic in that the drainage tract 
closes, then some weeks later pain, swelling 
and tenderness develop, to be followed in 
a few days by release of mucus or muco- 
purulent fluid. This process may repeat 
itself again and again. The occasional pres- 
ence of bile in this fluid may be e.xplained 
by the valvular action of the cystic duct or 
neck of the gallbladder which permits a 
small amount of bile to enter the gall- 
bladder but does not permit it to exit 
freely through the cystic duct. Again, a 
small anomalous duct may lead directly 
from the liver into the gallbladder. Unless 
an internal communication develops to 
permit drainage or the secreting mucosal 
wall is destroyed, the repetition will con- 
tinue. Although one can sometimes reason 
out the mechanical problem in such a case 
and then proceed to correct it by proper 
removal of the gallbladder, it is far better 
to visualize^’’ the mechanical and patho- 
logic problem by injecting a radiopaque 


substance such as 40 per cent hippuran or 
diodrast into the fistulous tract. Usually, 
some obstructive agent such as stone, mu- 
cous plug, blood clot, organized debris, 
or possibl}' stricture will be found occluding 
the cystic duct. The cystic duct obstruction 
was released in two instances by repeated 
irrigations with normal saline and warm 
olive oil in conjunction with antispasmodics 
by mouth. In one case, jso gr. of atropine 
dissolved in a little warm water was in- 
stilled into the tract in the hope that it 
might aid in relaxing the musculature of 
the neck of the gallbladder and cystic duct. 
Although the obstruction was released, the 
part played by the atropine solution cannot 
be estimated. On two occasions, Pribham’s* 
method of instilling 5 cc. of a mixture of 
y s ethyl ether and 3 3 ethyl alcohol was not 
successful in disintegrating the stone within 
the cystic duct, but this method should be 
borne in mind. 

Cholecystoscopy, which Hollenberg and 
Eikner® accomplished by passing a cysto- 
scope through the drainage tract, is cer- 
tainly an ingenious procedure and is 
occasionally indicated. In one instance, I 
substituted an infant size proctoscope by 
enlarging the drainage tract slightly and 
injecting a little air, but could see nothing 
to be removed. If the cholecystogram re- 
veals a stone and a patent cystic duct in a 
patient who has declined operation or is a 
poor operative risk, this stone, which fre- 
quently acts as an undesirable, foreign free 
body, could be removed by cholecysto- 
scopy. However, in most instances chole- 
cystectomy with or without exploration of 
the common duct becomes necessary. 

The bile-biliary fistula is usually a sequel 
of some operative procedure upon the gall- 
bladder. It frequently follows a cholecvs- 


* From the Department of Surgery, University of Nebr.-iska College of .Medicine. 
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tectomy during which the common duct 
has been injured, or more frequently when 
there is a remaining stone, tumor, blood 
clot, mucous plug or organized debris ob- 
structing the common duetd'^ At other 
times, spastic biliary dyssynergia^ may 
obstruct the flow of bile and produce suffi- 
cient back pressure to break through the 
ligated cystic duct. Again, the ligature may 
slip off the cystic duct and even though the 
common duct is not completely obstructed, 
there may be enough resistance that the 
bile finds easier egress through the drainage 
tract. 

If bile drainage begins several days after 
operation, is rather profuse at first and 
then gradually diminishes and ceases, the 
ligature on the cystic duct has probably 
failed in its purpose by cutting through, 
absorbing too early, or coming loose. If bile 
flow is profuse and continuous, common 
duct injury or some obstructing agent in 
the common duct should be suspected. 
When profuse drainage persists after re- 
moval of the common duct T-tube or 
catheter, there is usually some obstruction 
in the duct such as a stone, tumor or chole- 
dochal spasm. Under no circumstances, 
therefore, should a T-tube or catheter be 
removed before a delayed cholangiogram 
has been obtained, but since this is occa- 
sionally done, the subject will be discussed. 

After drainage has persisted for a week 
or ten days without much decrease, a de- 
layed cholangiogram should be made by 
injecting about 30 cc. of 40 per cent 
hlppuran or diodrast solution into the sinus 
tract. Either the syringe tip or the inserted 
rubber catheter is held in such a manner 
that the opaque medium cannot return. An 
x-ray is taken immediately and repeated in 
ten minutes, keeping the fistulous tract 
blocked with a gauze pack during the 
inters^al. Following this, some of the con- 
trast medium should be allowed to escape 
from the tract and another x-ray taken ten 
minutes later. The first ten-minute Interval 
with the external exit blocked permits the 
contrast medium to escape under the exist- 
ing pressure into the duodenum, if possible. 
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The second ten-minute interval with the 
external exit open, permits some of the con- 
trast medium to escape externally, and 
possibly because the opaque medium is 
then less dense, a stone or some other ob- 
structive factor may be seen which was 
previously obscured by the excess contrast 
medium. Under no circumstances should a 
final conclusion be drawn regarding the 
status of any biliary fistula until a cholan- 
giogram has been made. 

A biliary fistula occurs because the re- 
sistance in the common duct or sphincter 
area is greater than that of the drainage 
tract or operative wound. The bile takes 
the course of least resistance and continues 
to flow through the abnormal tract to the 
outside until the obstructive factor has 
been removed. If the cholangiogram re- 
veals only spasm at the lower end of the 
common duct (so-called spastic dyssyn- 
ergia), attention should be directed toward 
relaxing the sphincter area. In such in- 
stances it is advisable to place the patient 
on the same three-day biliary flush that is 
used for the removal of remaining common 
duct stones,^’® because it uses to advantage 
most of the agents which relax the sphincter 
area and tends also to flush out any small 
foreign bodies that might be a source of 
irritation to the sphincter area. Following 
is the outline of this flush regime: 

1. 3 decholin or procholon tablets after each 
meal and at bedtime for 3 days 

2. 2 drams of magnesium sulfate each 
morning 

3. I ounce of pure cream or olive oil before 
noon and evening meals and at bedtime 

4. First day: Moo gr- nitroglycerin tablet 
dissolved under the tongue three times a day 
before meals 

5. Second day: Moo gr- atropine tablet in 
water three times a day before meals 

6. Third day: Hoo gr- nitroglycerin as on 
first day 

7. The fistula should be irrigated gently 
each day with warm normal saline solution and 
after this has completely drained off, 10 to 30 
cc. of warm sterile olive oil instilled 

8. The fistula should be packed during 
treatment except for one hour out of si-x unless 
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the patient complains of severe pain in which 
case the pack may be removed for a short time 

9. Intravenous decholin sodium may be sub- 
stituted for the oral method, using one lo cc. 
ampule of 20 per cent solution 

In a number of instances, the biliary 
fistula has closed after one or two of these 
flushes and remained closed without any 
untoward effects. When spasm appears to 
be the factor, it is most important to instill 
warm olive oil for several days, and on at 
least one occasion to instill a warm iodized 
oil such as lipoiodine or lipiodol as the 
latter seem to exert a definite healing and 
soothing effect. On one occasion, this 
spastic condition persisted for thirty days, 
so completely obstructing the flow of bile 
that the stools were clay colored until 
finally the instillation of warm iodized oil 
brought immediate complete relaxation and 
the patient had no further difficulty. 

Should the cholangiogram reveal a for- 
eign body in the common duct, it is doubt- 
ful whether the fistula will ever close 
permanently until the obstructing agent 
has been removed. The patient should be 
given the three-day biliary flush, during 
which time the fistula should be plugged 
with gauze except for several one-hour 
periods each day. Releasing bile from the 
duct for a few hours each day prevents too 
much back pressure against the hepatic 
cells with its possible subsequent injury. If 
the patient experiences a great deal of pain, 
the packing should be released more fre- 
quently during the day. Warm olive oil, 
warm normal saline, or both, should be 
instilled into the fistulous tract under pres- 
sure each morning. Having the patient dis- 
solve a Koo gr- tablet of nitroglycerin 
under his tongue just before the irrigation 
is started, may relax the sphincter area 
sufficiently to permit better through-and- 
through irrigation into the duodenum. If 
the cholangiogram shows the foreign body 
has not been dislodged after the flush, the 
patient should be permitted to rest for 
three days and then the flush should be 
repeated. In this second flush, intravenous 
decholin sodium is substituted for the 
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decholin or procholon by mouth, using 
10 cc. of a 20 per cent solution each day for 
three days. There appear to be definite 
advantages in using this hydrocholeretic in 
conjunction with the antispasmodics when 
the oral method has failed to dislodge a 
foreign body. If the stone is too large to 
pass through the sphincter area, it cannot 
be satisfactoril}’^ dislodged; but it is inter- 
esting to note that although small stones 
are more apt to be flushed out, there have 
been cases in which a very small stone or 
stones could not be dislodged, whereas in 
other cases stones ij-i cm. in diameter have 
been recovered from the stool. However, 
the larger the stone, the greater the diffi- 
culty, and also the greater the chance of 
failure. In one instance, repeated flushes 
failed to dislodge a small stone from the 
common duct, a secondary operation was 
consequently performed and the stone was 
found frozen to the mucous membrane of 
the duct. Onlj' with considerable effort 
could it be removed. 

If the flush does not dislodge the ob- 
structing agent, Pribham’s® solvent or frag- 
mentation method should be tried, instilling 
about 5 cc. of a mixture of ethjd alcohol 
and ethyl ether in the hope of disinte- 
grating the stone into smaller fragments 
that can be washed out with the biliary 
flush. In twelve attempts with this method, 
however, I have been successful on onl}'^ 
one occasion, even though increasing the 
amount of solution to 10 cc. at times. 
Walters^® reports a successful attempt, and 
Raffl® in a recent article refers to the suc- 
cessful disruption of a common duct stone 
with pure ether. He also carried out some 
interesting experiments on animals, prov- 
ing that many times the process is slow and 
requires daily instillations for four or five 
days. He states that provision should al- 
ways be made for immediate release of the 
greatly increased intraductal pressure. This 
can be accomplished very simply in most 
cases by permitting the plunger to come 
back into the syringe or b}’^ removing the 
syringe for a few seconds from the fistulous 
opening or catheter. The amount of pain 
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the patient experiences is somewhat indica- 
tive of the degree of newly built up intra- 
ductal and intrahepatic pressure. Raffl 
suggests that if possible a second small 
catheter be used to furnish an outlet for 
gas. He is of the opinion that liver injury 
does not occur under ordinary precautions 
and proved there was very little reaction 
in the cells of the gallbladder, ducts or liver 
under proper care. The recent work of 
H. L. Baker, although not germane to the 
subject of biliary fistula, is of interest in 
the discussion of ether or ether-alcohol 
instillations, for he describes a T-tube which 
could well be used in all common duct 
operations. The tube has an angle of 45 
degrees rather than the usual 90 degrees. 
A smaller catheter can be passed through 
it into the duct so the ether can be released 
directly onto the stone and the gas can 
escape around the smaller catheter. 

On one occasion, I was consulted about a 
biliary fistula because the cholangiogram 
revealed a markedl^-^ atonic common duct 
sphincter that permitted a large quantity 
of digestive juices to enter the duct. This 
so severely digested the surrounding skin 
that only by inserting a catheter into the 
tract and attaching a small electric suction 
pump could any progress be made in heal- 
ing the tissues so the fistulous tract could 
close. 

If the common duct is so completely ob- 
structed that no bile, or at the most only a 
small amount, is reaching the gastro- 
intestinal tract, vitamin K and bile salts 
should be given by mouth to build up the 
anti-hemorrhagic factors; for the hypo- 
prothrombin is just as marked in persons 
with biliary fistulas as in severely jaun- 
diced individuals. For some time, I have 
been using synkamin, a synthetic substance 
highlj”^ potent in vitamin K activity. This 
can be given intravenously ( i mg. ampule) 
two or three times a day and usually 
within forty-eight hours the prothrombin 
bleeding time is normal. Given orally, this 
particular water-soluble vitamin k product 
does not require the co-administration of 
bile salts to be effective, but it is my belief 


that the digestive processes of both the 
jaundiced individual and the individual 
with a complete biliary fistula will function 
better if some form of bile is administered 
several times dail3\ One or two 2 mg. 
capsules are given orally several times a 
da3^ The fluid intake should also be closely 
observed in relation to the abnormal loss 
through bile drainage. Emphasis must be 
placed on glucose and protein intake to 
support liver function. 

After all non-operative measures for re- 
establishing the normal flow of bile into the 
duodenum have failed, surgery is usuallj'^ 
indicated. If the gallbladder is present and 
c^fstic duct obstruction is the source of 
difficulty, cholecj'Stectomj'^ gives most satis- 
factory'^ results. The common duct should 
be opened when the patient has been jaun- 
diced, if small stones were present in the 
gallbladder at the first operation, or when 
the duct is dilated or its wall thickened. If 
the cystic duct is patent, a common duct 
stone has probably been revealed by' the 
cholangiogram, and routine choledochos- 
tomy should be carried out with removal 
of the gallbladder. If, by cholangiography', 
a tumor such as carcinoma of the duct, 
papilla, pancreas or duodenum has been 
found obstructing the lower end of the 
common duct and this is verified at oper- 
ation, the Whipple“ procedure or its 
modification for resection of the lower end 
of the common duct, pancreas and duo- 
denum is indicated. An inoperable lesion 
requires cholecystogastrostomy' or chole- 
cystoduodenostomy'. If the gallbladder has 
been removed, choledochoduodenostomy, 
choledochogastrostomy or choledochojeju- 
nostomy' is indicated. In all cases of chole- 
cystoenterostomy, no matter which ty'pe, 
the patient should be instructed to take a 
partial biliary flush the first three days of 
each month, taking only the decholin or 
procholon tablets (dehydrocholic acid prod- 
ucts), three zW gr- tablets before each 
meal and at bedtime, and omitting the 
nitroglycerin, atropine, cream and mag- 
nesium sulfate. The increased flow of thin, 
watery bile under heightened pressure af- 
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fords a definite flushing effect. Since adopt- 
ing this program, the incidence of chills 
and fever, indigestion and abdominal dis- 
tress has so markedly decreased that I am 
convinced of its definite value. In one 
instance, the oral method did not quiet 
down an attack of partial jaundice with its 
accompanying distress, chills and fever, 
and 10 cc. of the 20 per cent solution of 
decholin sodium were given intravenously 
for three days. This immediately relieved 
the condition and after taking the oral flush 
each month for one year, the patient has 
had no recurrence of symptoms. Just two 
months ago, she underwent an abdominal 
hysterectoni}' and made a very smooth 
convalescence. There was no opportunity 
to explore the right upper quadrant at this 
time because of the low midline incision. 

The common duct region is approached 
by an upper right rectus incision. If a small 
rubber catheter can be inserted into the 
fistulous tract to a depth sufficient to reach 
the common duct, it may be used as a 
guide in locating the duct. If a catheter 
cannot be passed, the fistulous tract may 
be plugged the evening before operation, 
and the dilated common duct more easily 
identified at the operating table. In any 
event, before incising the common duct 
with the sharp pointed No. 1 1 Bard Parker 
blade, the duct should be definitely identi- 
fied by withdrawing bile through a one-inch 
No. 22 gauge needle on a 10 cc. syringe. 
After incision, the stone or stones are re- 
moved and a T-tube inserted. If there is 
any doubt as to whether all of the stones 
have been removed, a cholangiogram may 
be taken before closing the abdomen. Under 
no circumstances should the T-tube be re- 
moved before a cholangiogram is taken 
about seven to ten days following opera- 
tion. It is my conviction that the end 
results are better if the three-day biliary 
flush is prescribed following the removal of 
any T-tube, to wash out remaining debris 
and exudate. During the last three years, 
this has become routine. 

A biliary fistula should always arouse 
suspicion of partial to complete obliteration 
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of the conmion duct by stricture secondary 
to injury of the duct. Here again a cholan- 
giogram makes the diagnosis much less 
difficult. Occasionally, the common or 
hepatic duct may be completely severed in 
the course of routine cholecj'^stectomy. If 
the stricture causes total exclusion of bile 
from the intestinal tract, the results are 
disturbance of digestion, disturbance of 
body chemistry, marked tendency to hem- 
orrhage, loss of weight and strength, and 
ultimately a condition of osteoporosis. Un- 
less counteractive measures are taken, the 
condition terminates fatally. It must be 
kept in mind that a patient with a complete 
biliary fistula is in just as precarious a con- 
dition as a jaundiced individual. With 
stricture, it has been the usual experience 
of most surgeons that a local plastic oper- 
ation is not satisfactory' and some type of 
cholecystoenterostomy as previously men- 
tioned is indicated. At times, reconstruc- 
tion of the duct over a T-tube will give 
excellent results. Lately Pearse" has made 
an encouraging report on the use of the 
vitallium tube in the common duct. 

SUMMARY 

1. A satisfactory diagnosis cannot be 
made in cases of biliary fistula until a 
cholangiogram has been obtained; there 
can be only suspicion and speculation. 

2. The biliary flush by' the oral or intra- 
venous method may' be of definite value in 
dislodging obstructing agents or releasing 
biliary' spasm. 

3. Ether and alcohol mixture for frag- 
mentation of stones is effective in a few 
cases. 

4. The same measures used to counteract 
the disturbed physiology in jaundice cases 
are necessary' in cases of complete biliary' 
fistula. 

5. Many' cases of biliary' fistula demand 
surgery. 

6. All cases of biliary' intestinal anasto- 
mosis should receive the biliary' flush once 
each month. 
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The vulva is exceedingly rare as the seat of a primar3^ sarcoma; this is 
somewhat more often seen as a malignant change in fibroma or nevus. 



IMPROVED TECHNIC FOR THE CLOSURE OF A LOOP 

COLOSTOMY* 

John William Howser, m.d. 
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CHICAGO, ILLINOIS 


AS pointed out by Ochsner^ as well 
y \ as other observers, fatalities follow- 
ing resections of portions of the 
gastrointestinal tract are due primarily to 
peritonitis. It is true that the number and 
virulence of the micro-organisms increase 
directly as the distance from the oral end 
of the tract. Thus it follows that peritonitis 
and fatalities would be expected to be 
more frequent in resections of the large 
bowel as compared with the small bowel. 
That this is the case is shown by Sham- 
baugh- who noted that in a series of 
necropsies the incidence of peritonitis was 
1 5.3 per cent in thirty-nine cases in which 
operations had been performed on the 
stomach and small bowel, whereas in a 
group of fifty-two cases in which opera- 
tions had been done on the large bowel, 
there was peritonitis present in 33 per cent. 
There is to be expected a certain minimal 
mortality in extensive resections of portions 
of the large bowel. The patient has a 
severe lesion usually, and in many in- 
stances if the lesion were not resected, it 
would ultimately kill the patient. 

Devine^ has done much to advance the 
safe resection of segments of the large 
bowel through the technic of the “de- 
functionalizing” colostomy. 

Prior to the advent of the sulfonamide 
group of drugs, primary resection and 
anastomosis of portions of the colon carried 
a considerable mortality. Even today the 
intra-abdominal resection and anastomosis 
of the large bowel is a serious operation, 
attended by some deaths. Stage operations, 
in which agglutination between the parietal 
and visceral peritoneum are used to wall 


off the area, have found favor in many 
hands. The Heinecke-Mikulicz and the 
Lahey-Mikulicz technics are examples of 
this type of resection. 

There have been many ingenious opera- 
tions conceived in order to make more safe 
the opening of the gastrointestinal tract 
within the abdomen without contamina- 
tion, or creating a fistulous tract to the 
outside without intra-abdominal soilage. 
Glassman“ has done this tj'pe of an opera- 
tion in creating a gastrostomy, and Mc- 
Nealy^ has done the same in developing 
his cecostomy. The numerous two-stage 
types of operations for opening intra- 
hepatic and subphrenic abscesses are exam- 
ples of the same principle. 

For a number of years, the performance 
of a colostomy consisted essentially of 
bringing a loop of colon to the outside 
of the abdomen. These “colostomies in 
continuitv” were then transected, and a 
rather permanent type of double stomas 
were left. These were either side to side, 
in the event that a glass rod or similar 
structure was used, or thej’- were separated 
by a portion of the entire abdominal wall. 
These colostomies were intended for the 
most part to be permanent colostomies, 
done usually for an inoperable carcinoma 
of the bowel distal to that site. If the entire 
abdominal wall was brought under the 
loop, hence between the resultant stomas, 
the technic was a modification of the 
Mixter type.® 

Some of these colostomies result from 
“exteriorization” procedures in which a 
loop of gangrenous bowel is brought to 
the surface, and because of the condition 
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of the patient no other procedure is done 
at that time. Also, some of these colos- 
tomies have been done prior to reconstruc- 
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Fig. I. Incisions used in closure of loop type 
colostomy. 


tion of the immature or absent genitalia in 
infants. There is also a group that are 
done on inflammatory lesions which at the 
time of exploration are deemed to be 
carcinoma and because of their position 
or attachment are thought to be unresect- 
able. As Devine® has shown, complete side 
tracking of the intestinal contents, with 
resultant rest to the affected segment, as 
surely occurs after transection of a loop 
type colostomy, may allow the distal in- 
flammatory lesion to heal. 

There is then a certain small group of 
patients w'ho have had a loop D^pe colos- 
tom3" done, who later wish these colos- 
tomies to be closed. Manj', of course, done 
for far advanced carcinoma will never 
need such closure. 

The patient in w'hom this closure is indi- 
cated is ordinarily a well developed, re- 
habilitated patient, who considers the 
closure an elective or a plastic procedure 


which has little or no danger attached to 
it. This view is held also by many members 
of the medical profession who do not do 
any surgery and also bj' many lay people. 
It is then particular!}’ distressing to have 
such a patient develop peritonitis and die 
from such an operation. 

In the event that the mesentery of the 
colon has been brought to the skin surface, 
as is the usual case, the closure of this type 
of a colostomy is a formidable procedure. 
It represents at best an e.xtraperitonea! 
end-to-end anastomosis of the colon. There 
are very few of these, howe\'er, that can 
be done extraperitoneally. It is far more 
common to have to open up the abdomen 
to get enough bowel to bring the two ends 
together satisfactorily. One hears that be- 
cause of the long standing spiIlage*of feces 
onto the abdominal wall during the time 
the colostomy has been functioning, it will 
vaccinate the patient against his own intra- 
colonic organisms, and that intra-ab- 
dominal contamination need not be feared. 
Also, because of the sulfonamide drugs 
being so available, it is possible to follow 
such procedures and then deposit some of 
these drugs near the anastomosis and have 
healing and no peritonitis. I believe that 
these factors are of considerable impor- 
tance, but I do not believe that either of 
them should be considered an excuse for 
open intra-abdominal closure of a loop 
colostomy. To depend upon these factors 
in an elective operation, undertaken only 
for the patient’s convenience, seems to be 
taking a considerable risk. 

There is no doubt that the procedure 
advocated by Pauchet" makes a nice 
plastic closure of these colostomies, and 
other methods can be used in the open 
intra-abdominal closure, but fatalities do 
and have been occurring after such closures. 

I have recently utilized a method of 
closing colostomies of this type with ex- 
cellent results. I submit it not with any 
feeling that it is entirely original, as it 
utilized the principles of Heinecke/ Miku- 
licz,® Paul,*® and more lately of Devine." 
However, it has some degree of originality 
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in the order in which these principles are no leakage of the suture line; the peritonitis 
carried out. was due to the implantation of infection 

It has been my fortune in the past several at the time of operation. 



Fig. 2. Intra-abdominal steps in closure of loop type colostomy, i, Shows appearance upon 
opening abdomen with visualization of the afferent and efferent limbs. 2, Shows the sero- 
muscular, interrupted sutures placed along the tenia of the two limbs paralleling the limbs. 


months to have been confronted with three 
such loop colostomies which I wished to 
close. One had had the Mixter type of 
procedure done, in which the abdominal 
wall was entirely separating the two 
stomas; this had been done for a perforated 
diverticulum of the sigmoid. The other two 
had only peritoneum and fascia closed 
between the two stomas. The problem is 
the same. 

I utilized the usual procedure, somewhat 
after the method of Pauchet" for the first 
of these cases. The skin was freed, the 
abdominal wall Incised, the peritoneum 
opened by intention, the two limbs identi- 
fied, and closed with two rows of inter- 
rupted silk sutures. Sulfanilamide was 
placed in the abdomen and the wound 
closed. On the fourth day postoperatively 
the patient died, autopsy showing a diffuse 
peritonitis as the cause of death. There was 


In the next two cases, I utilized the 
method to be described with onl^^ minimal 
discomfort to the patients and complete 
satisfaction in regard to closure of the 
stomas. 

METHOD OF CLOSURE 

In this method of closure the essential 
steps are as follows: The colostomy stomas 
are cleansed, the two limbs irrigated prior 
to operation, and the stomas closed with 
waterproof adhesive, and sealed around the 
edges with collodion. They are left in 
place and are undisturbed throughout the 
operation. The abdomen is opened. The 
incision which is used is, of course, de- 
pendent upon the site of the previous 
colostomy. It is necessary, however, to 
make the incision either lateral or medial, 
or above or below the old stomas, in order 
to avoid entering the bowel limbs while 
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opening tiu' abdomen. In the event llmt the 
original eolostomy was an inguinal type, 
the utilization of a paramedian incision on 



I'Ki. 3. Oc!i>;nfr-DcU.il;<.'y i-liti-rntomi' (full size). 

the same side will give excellent exposure. 
The abdomen is packed oil' with hot lap 
pads in an cfTort to keep the small intestine 
from obscuring the field. Retraction is 
made on the wound edge toward the 
colostom}’ and the two limbs arc visualiz.cd. 
Any adhesions which tend to obscure the 
easy visualization of the alfcrent and 
efferent limbs are dissected free so that the 
serosa of the two limbs of bowel is exposed. 
The mesenterj' of the bowel at this point 
is seen and noted as to whether it is lateral 
or medial. Usually, unless the loop has been 
turned, the mesentery will be medial. It is 
important to note this, as subsequently 
when the enterotome is utilized this area is 
avoided. The essential step in the pro- 
cedure is the paralleling of the afferent and 
efferent limbs. This is effected by intro- 
ducing interrupted sutures of silk, sero- 
muscular in depth, from the corresponding 
tenia of the two limbs. It is of importance 
to parallel the limbs for at least six inches. 
Lahey*- has pointed out the necessity for 
this step in his description of the procedure 
for resection of the right colon. One can 


always have too little spur but never too 
long a spur. It is essential that this parallel- 
ing be continued clear up to the point 



directly under the parietal peritoneum, to 
close the point that a loop of small bowel 
might become enmeshed later and cause 
an obstruction. 

After the two limbs are paralleled in this 
manner the abdomen is closed. No other 
procedure is done at this time. The 
collodion seals are removed later and the 
patient allowed to convalesce as in any 
other intra-abdominal operation. After the 
patient has recovered the spur is broken 
down. It can be seen that at the conclusion 
of the paralleling of the two limbs, the 
patient has in effect the Devine defunc- 
tionalizing colostomy. The breaking of the 
spur can be done as originally described by 
Devine, with the enterotome he devised, 
or by the more convenient, short handled, 
lighter instrument devised by Ochsner.** I 
have used the latter instrument. 
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After the spur is crushed through the 
patient will have stools passing through 
the rectum, and the two original stomas 
will gradually shrink down and maj’ even 
completely close. In the event that they 
do not completely do so, it is a simple 
matter to free them from the skin and 
subcutaneous tissue and close them with 
catgut or steel. This can be done under local 
infiltration anesthesia. 

Reference to the accompanying diagrams 
will make the .steps in the procedure 
obvious. 

There are those that will criticize this 
method on the grounds that it is not neces- 
sary to keep intra -abdominal spillage or 
contamination from occurring after the 
long “auto vaccination” period which the 
patient has had during the functioning of 
his colostomy. Others will believe that 
they can prevent serious infection from 
occurring with the use of the sulfanilamides. 
To them, I cite my first case. 

Others may be of the opinion that this 
method causes unnecessary delay in clo- 
sure and will criticize it on that point. 
To these patients, however, a few days 
or even weeks is of small moment. They 
have had their colostomy' for months usu- 
ally and are glad to do anything that will 
promise them an ultimate closure. The 
possibility of a fatality from peritonitis is 
dismissed and this is certainly worth while 
in such a procedure. 

SUMMARY 

1. Peritonitis causes the majority of 
fatalities in intra-abdominal resection and 
anastomosis of segments of the intestine. 

2. The anastomosis or resection of por- 
tions of the colon, a portion of the bowel 
containing virulent micro-organisms, car- 
ries a higher incidence of mortality than 
does the small intestine. 

3. Operations designed to prevent spill- 
age into the abdomen at the time of 


performance of either “stoma” or “en- 
tero-enterostomy” procedures have been 
advocated. 

4. Under such headings are the prin- 
ciples of Heinecke, Mikulicz, Paul, Lahey, 
Classman, McNealy and Devine. 

5. “Loop t3'pe colostomies” are used at 
the present time' and may be closed at a 
later date. 

6. The closure of such “loop type” 
colostomies constitutes an intra-abdominal 
anastomosis of the large bowel in most 
instances. 

7. Mortality ma}'^ be high in closure of 
these colostomies in spite of “auto vaccina- 
tion” and sulfonamide drugs. 

8. A procedure utilizing the paralleling 
principles of Mikulicz, and also the intra- 
abdominal characteristics of the Devine 
colostomy closure is presented. 

9. This procedure has been used in two 
cases with excellent results. 
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RAPID REHABILITATION IN THE SHIPBUILDING INDUSTRY 


Kenneth A. Koerber, m.d. 

Medical -Director, Cramp Shipbuilding Company 
PHILADELPHIA, PENNSYLVANIA 


T he conservation of health, life, limb 
and productive man-hours is as vital 
a necessity in the shipbuilding indus- 
try as it is for all industry and for the 
welfare of the nation. 

A properly staffed and equipped medical 
department contributes in a large measure 
to the correct functioning of the individual 
and of the group. It is the dutj^ of the 
medical department not onlj- to select, 
rightly place and keep the employee 
physically fit but also to do all in its power 
to bring about rapid rehabilitation to the 
sick and injured. In the execution of this 
responsibility, the medical department 
serves the applicant, the employee, the 
management, the insurance carrier as well 
as the local, state and federal health author- 
ities. Its contacts emanate further to the 
various industrial departments and depart- 
ment heads, to the hospitals and specialists, 
to the familj" and the family ph3''sician. 

FUNCTIONS OF THE MEDICAL DEPARTMENT 

The main functions of the medical de- 
partment maj' be classified as follows: 

Pre-placemeni Examinations. This ex- 
amination should be carefullj' performed 
together with the indicated laboratory’ 
studies, in a proper appraisal of the appli- 
cant for the particular position for which 
he applies. Today this care in selection and 
placement is most important since indus- 
try, especially a heavy industry, finds it 
necessary to draw upon every available 
ounce of manpower. The immediate needs 
call for the extension of employment to 
the partially disabled, the young, the old, 
and the female, in occupations which in 
peace time were denied to them. Proper 
placement protects the health of the em- 
ployee against sudden mishap and insures 
maximum productiveness. Records of this 


initial examination will aid in later treat- 
ments and decisions should the employee 
become ill or injured. 

Periodic Examination. These examina- 
tions are a safeguard against excessive 
absorption of toxic substances, for those 
engaged in occupational disease hazards 
and against progressive phy'sical deteriora- 
tion of the employee with known disability 
or of advanced y’ears. 

Care of N on-occupational Sick and In- 
jured. In an effort to preserxT and keep 
in the best of condition all available man- 
power, the medical department also re- 
lieves the momentary discomfort of the 
employee who becomes ill. It renders pre- 
ventive care and suggests proper health 
measures for the protection of all workers 
from infectious and contagious diseases. 
At the time of the initial treatment for 
immediate relief the patient is advised to 
consult his family- phy^sician for anyr further 
medical care. Generally speaking a patient 
sent home via the dispensary- should return 
by the same route for a final check-up 
before resuming work. 

Care of ibe Occupational Sick and Injured. 
This function produces the greatest volume 
of work for the medical department and 
much depends on the proper preventive 
measures that are taken. Although the 
safety measures are the responsibility of 
the safety department, there must be 
absolute co-operation and co-ordination of 
the medical and the safety departments to 
prevent mishap, render medical care when 
it is indicated and establish a bulwark 
against the recurrence of accidents. .Med- 
ical care of the injured includes first aid 
treatment and investigation at the source 
of the accident, medical care at the dis- 
pensary and adequate hospitalization or 
specialist’s attention when such is required. 



Nr.w Si.nir.s Voi.. l.XI!I. No 2. 


Koerber — Industrial Surgery 


’95 


Airnrican Jri-jrnal of S'^rjurv 


MEDICATIONS, TECHNICS xVND PROCEDURES 
EMPLOYED 

To keep workers on the job every possi- 
ble moment, we have developed a few 
special technics, established certain pro- 
cedures and adopted new ideas and specific 
medications which seemed to aid in bring- 
ing about the rapid rehabilitation of the 
sick or injured. Methods which facilitated 
speedier return to work were chosen in 
preference to old though established pro- 
cedures provided satisfactory recovery was 
brought about rapidly. 

The following is an account of some of 
these technics and procedures followed, 
as well as a few of the interesting experi- 
ences encountered: 

Eyes — General. Needless to say, the 
eyes which are so vital and so indispensable 
represent a very large percentage, of the 
injury cases, even though the safety 
department furnishes goggles for all occu- 
pations and requires safety glasses when 
refraction is needed. Every eye case, re- 
gardless of complaint is observed for 
foreign body, and infection or contagion. 
The hands must be washed before each eye 
c'xamination and a drop of antiseptic must 
be instilled at the termination of the 
treatment. The proper care of the eye 
demands ready and immediate reliance 
upon the ophthalmologist and hospital 
upon the slightest indication. 

Eyes — Flash Burns. In an all electric 
shipyard one of the outstanding sources of 
eye injuries are “flash” burns or actinic 
conjunctivitis, caused primarily by the 
ultra-violet ray produced when the welder 
strikes his arc. Often the “flash” is not 
evident at the time, when it occurs but a 
worker may some time after exposure be 
seized M'ith a severe sunburn of the eyes 
and perhaps of the face, generally mild, 
evidenced by itching, burning, redness and 
photophobia, bilaterally equal and at 
times reaching such proportions as to 
cause suflicient swelling of the lids to 
})revcnt their opening. This type of case 
is treated by instilling drop by drop at 


two minute internals, a combination of 
one of the following medicaments which 
are dissolved in i : looo adrenalin, the 
choice being dependent upon the severitv 
of the condition : 

Per fii nt 

Pontoaiinc 

Butyn I 

Pontocaino :: 

Butyn ; 

Cocaine II Cl ; 

Cocaine H Cl. . .. .1 

The latter four are seldom used and then 
only in severe cases and arc supplemented 
by ice-cold wet compresses. Further relief 
can be obtained by a thin film of ponlo- 
caine ointment or nupcrcaine ointment. 
When severe, the pupil is often under 
spastic constriction which is relieved by 
the addition of a drop of homatropine 
solution. 

Every welder is given upon request, 
and especially when needed, a ounce 
dropper bottleof specially prepared “Weld- 
er’s Drops” containing the following 
prescription: 


Pontwainc 


IIl)ltecirinL' S04 . 


Menthol (Filter! 

' 1 (1 

Glycerin . 


Boric .'icicl sol. qs. 



The welder leaves the dispensary having 
received a final antiseptic of argyrol, neo- 
silvol, mcrcrcsin i : lOOO or but\n and 
metaphen ointment, usually rclicNcd to 
return to his duties and less frcciucntly to 
be sent home with a pair of dark glasses. 
When severe, he is sent lunne with a 
quarter-ounce dropjjcr bottle containing 
pontocaine ’2 per cent dissolved in i : looo 
adrenalin to be used as needed. 

Eyes — Foreig7i Bodies. These cases re- 
ceive the same initial constricting and 
anesthetic droplet and the same concluding 
antiseptic droplet as do “flash” burn 
cases. The majority of foreign bodies are 
found loose within the lids but many arc- 
found superficially or deeply imbedded 
upon the cornea. Many may have entered 
hot producing a charred areola. Those 
which have been on the cornea over 
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night, become more deeply imbedded and 
have a succulent grayish-white areola. 

Occasionally, a foreign body penetrates 
the scleral conjunctiva and lies loosely 
upon the sclera with no Indication of the 
point of penetration. However, by close 
scrutiny this latter opening may be found. 

The foreign body upon the cornea is 
brushed first with a wet and then with a 
dry cotton applicator in a direction away 
from the pupillary area. At times it may 
be necessary to use the eye spud and if 
there is a charred or grayish areola the spud 
is followed by gentle curettage with a bur. 
Every case having had a foreign body 
imbedded upon the cornea receives an 
Instillation of i or 2 drops of homatropine 
solution followed by butyn and metaphen 
ointment and the eye is covered with a pad 
and patch. The patient is required to 
return repeatedlj' until full}" recovered. 
Between ten to twenty-one days after 
cessation of all medication the patient 
receives a test of visual acuity which is 
compared with the record of his vision 
at the time of employment, 

Cases in which the foreign body has 
lodged itself upon the cornea in the pupil- 
lary area are sent directly to the ophthal- 
mologist. In such an injury, having created 
a possible decrease in visual acuity, it is 
considered most important not to further 
traumatize the area with a possible difficult 
removal of foreign body. These cases re- 
quire the slit lamp at the hands of an 
experienced ophthalmologist. 

Eye — Injections. We have seen a large 
variety of eye infections including pink eye, 
pneumococcus, gonococcus, streptococcus 
and mixed infection conjunctivitis. We 
have seen an occasional acute epidemic 
keratoconjunctivitis with the smear con- 
taining lymphoc}"tes and no micro-organ- 
isms. The gonococcic, streptococcic and 
pneumococcic infections have responded 
rapidly to the application of large quanti- 
ties of sulfallantoin ointment* which gave 
no unfaA'orable reactions. 

* Sulfallantoin Ointment is manufactured by the 
Schuylkill Laboratories. 


Eye-Detached Retinas. Occasionally, 
these cases develop sometime after a blow 
to the head or the eye. Immediate hos- 
pitalization and specialist’s care are recom- 
mended for any patients who, some weeks 
after a blow' on the head, complain of 
bizarre types of faulty distorted vision. 

Burns— General. It is our belief that 
there is no satisfactory singular treatment 
applicable to all burn cases owing to the 
various types and mixture of degrees of 
burns and their particular locations. Burns 
are treated as indicated and our armamen- 
tarium includes ointments such as phenol 
3 per cent, pontocaine, sulfallantoin, and 
jellies such as Amertan, tannipaste, etc., 
and liquids such as foile cod liver oil and 
A & D ointments. Fairly good results have 
been obtained by using a mixture of gen- 
tian violet and sulfanilamide added to the 
tannic acid jellies. Occasionally, a macer- 
ated sloughing burn requires a wet dressing 
of normal saline, aluminum subacetate or 
Dakin’s solution. Generally speaking, a 
nice clean healing of burns has occurred 
with the vitamin a & D ointments and cod 
liver oil. Infected burns seemed to be 
brought under control more easily with 
wet dressings, sulfallantoin ointment or a 
sprinkling of sulfanilamide covered by cod 
liver oil dressings as developed by our Dr. 
De La Re Signor. 

Burns — Infectious. Sulfallantoin oint- 
ment is used extensively and freely when 
the slightest indication of streptococcic 
infection arises. If a complicating lym- 
phangitis or lymphadenitis occurs, the 
lymphatic absorption of toxic substances is 
often arrested by making two or three 
incisions above the wound and at right 
angles to the line of lymphatic drainage. . 
These incisions are generally i to 2 inches 
in length and apart. If indicated they go 
through the subcutaneous tissue and if 
further indicated the space between is 
undermined and a rubber dam inserted. 
The wound itself is not connected by a 
dam. This same method has been used in 
rattlesnake bites. A sulfallantoin, bichlo- 
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ride of mercury or aluminum subacctatc deeply punched out weld burns. A 50 to 50 
wet dressing is applied. mixture of sulfanilamide and tannic acid is 

Burns — Extensive, Superficial. These applied for as short a time as possible over 



Fig. I. Crusliecl fingers; picture shows Iicmostats on arteries, 
lacerated tendons, compound dislocation of joints. 


are treated primarily for their discomfort 
and with antisepsis. Burns with blisters are 
treated b}^ surgically preparing the part 
and thorough cleansing with hot soapj’ 
water, debridement of all dead skin, and 
the application of ointment pressure dress- 
ings. The dressings are changed as infre- 
quently as possible (even ten to fourteen 
days). 

Burns — Weld Bums. These are a com- 
mon occurrence and leave a deeply punched 
out area indolently healing by granulation 
with frequent marginal erosion and ex- 
crescence and with a marked tendency to 
oozing, maceration and secondary infec- 
tion either giving a localized ugly appear- 
ance or an extensive angrj^ cellutitis. At 
this stage the wound gives a similar appear- 
ance to a secondarily infected varicose 
ulcer and treatment is begun by rest, 
elevation and wet dressings of aluminum 
subacetate or bichloride of mercury for 
twenty-four hours or the use of sulfallan- 
toin ointment. 

Dr. G. Hubert Moffses of our staff has 
devised a method for the treatment of 


the aff ected area. The drawback in the use 
of this procedure is that it requires critical 
daily observation and withdrawal upon 
the first indication of excessive caustic 
action or the occurrence of a dermatitis 
medicamentosa which may assume exten- 
sive proportions. To minimize either reac- 
tion and prolong the ability to use this 
method a 25 to 25 per cent sulfanilamide 
and tannic acid mixture is prepared by 
adding a 50 per cent diluent of zinc oxide 
powder, starch or talc. Better results were 
obtained when sulfallantoin powder was 
substituted for the sulfanilamide. 

We are aware of the fact that tannic acid 
has been largely abandoned in the treat- 
ment of burns especially in the above 
mentioned strength but believe that tannic 
acid has a useful place in the treatment of 
burns and other lesions when proper selec- 
tion is made and careful critical observa- 
tion is followed. Burns always looked 
cleanest and healthiest when an ointment- 
containing A & D vitamins was used. 

Another valuable procedure has been 
the early surgical conversion of the punched 
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out molten metal burn by excision to a 
surgical wound and a straight clean, rapidly 
healing apposition of skin edges with an 



Fig. 2, Snnif iiancl as shown in Figure i as it appeared 
one week later. 


ultimate neat, surgical scar instead of the 
jagged one which would have resulted. 
For this procedure, the entire bed of the 
wound must be excised. 

Burns— Molten Metal in Peculiar Loca- 
tions. Among these the most frequent is 
the ear with actual burn of the ear drum 
which may be sufficient to be penetrating 
or at least cicatricial. The nose at times 
will be the recipient of a droplet of molten 
metal. One individual opened his mouth 
sufficiently wide to have a piece of molten 
metal lodge on his vocal cord. The ear is 
treated with auralgan and a pontocaine 
ointment tampon and as the healing 
progresses a change is made to boric acid 
powder or Sulzberger’s iodine powder. 

Injuries of the Fingers and Toes. Many 
individuals catch their fingers or toes be- 
tween pieces of heavy metal. Quite often 
these fingers are caught in such a manner 
that amputation would ordinarily be in 
order but upon closer scrutiny one finds 
that the nail has been ripped from its base 


and the soft parts violently torn from 
their bony attachments. At times the 
curvature of the finger tips remains in 
reasonable contour, at other times it may 
be torn to shreds. Again the bone may be 
badly splintered or be left reasonably well 
intact. Surprisingly good results have been 
obtained by the use of the following 
procedure: 

Anesthesia is by customary nerve block 
and at times supplementing this by drop- 
ping a number of tablets of procaine and 
adrenalin into the open wound. All bony 
splinters are removed. The ragged torn 
edges are carefully brought into their 
proper position and sutured. This suture 
must be preceded by a number of unortho- 
dox deep, long-sta}' or anchor sutures 
which in healing maintain the normal con- 
tour of the finger and hold the soft parts 
snugly together and to the bone. These 
sutures quite often are crosswise over the 
open wound or straight through from the 
tip and emerge at the region of the distal 
joint. 

If the wounds are freely oozing, sul- 
fallantoin powder is used because of its 
hemostatic effect. They generally receive 
an initial thin coating of the ointment for 
its penetrating effect and are dressed as 
infrequently as possible. Redressings con- 
sist merely of changes in dressings and 
moistening with alcohol. 

The success in these cases seems to be 
due to the careful apposition of the ragged 
edges, the maintenance of a snugness of 
soft parts to the bone by the unorthodox 
retention sutures, and maintenance of 
dryness during healing. Occasionally, a 
finger tip of excellent appearance four to 
six weeks after healing, has distorted 
slightly six months later due to constric- 
tion of the cicatrix. 

This industry is fortunate in having Dr. 
Hans May, reconstructive surgeon, as a 
member of its staff. An example of his work 
is found in Figures i to 8. These photo- 
graphs show extensive lacerations of dor- 
sum of the left hand and fourth and fifth 
fingers, separation of extensor tendons of 
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the third, fourth and fifth fingers, com- Many fingers and toes, when crushed, 
pound dislocation-of the middle joint of the have a painful accumulation of blood be- 
fourth finger, and the terminal joint of the neath the nail. The medical profession is 



Fig. 3. Same as Figure 2 taken from a different angle. 

Fig. 4. Hand of p.atient in Figures i, 2 and 3, as it appeared three weeks after 
injurj' showing function of all joints. 


third finger, and comminuted 'compound quite familiar with the nail drill which is 
fracture of the terminal phalan.x of the customarily used to relieve this condition, 
third finger. The treatment consisted of We, however, have abandoned this pro- 
excision of wound, reduction of dislocations cedure entirely. We pay our respects to 
and fractures, and tenorrhaphy and the one of our U.S. Navy trained pharmacist 
local and parenteral administration of mates who gave us the subtle, painless 
sulfanilamide. Figures 5 to 8 show the technic of penetrating the nail by burning, 
result five months after the operation. As yet we have constructed no particular 
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instrument but our procedure is to grasp a 
large suture needle with a liemostat. The 
eye end is heated by an alcohol lamp and 
when quite hot it is brought into contact 
with the base of the nail and bv gentle 
guarded pressure the nail is immediately 
and painlessly penetrated. The opening 
can be enlarged or elongated by repetition 
of the procedure. The part is given a wet 
dressing of aluminum acetate, or if infected 
bichloride of mercury for twenty-four 
hours. (Fig. 9.) 

Fractured Metatarsals. These have been 
found to heal nicely, rapidly and with least 
discomfort or disability by having a cobbler 
fasten a strip of leather one inch wide and 
one half inch high on the sole of the shoe 
one inch posterior to and parallel to the 
metatarsal arch. 

Sporitarieous Hemorrhage. Peculiarly in- 
teresting were cases of spontaneous hemor- 
rhage from the superficial arterioles of 
the skin. One young individual, while 
going up the gang plank, felt moisture at 
his ankle, which was a pulsating bleeding. 
Another elderly gentleman while walking 
briskly suddenly saw before him spurting 
from his cheek a pulsating stream of blood 
which parabolized to the ground three feet 
before him. These cases did not develop a 
subcutaneous accumulation of blood. They 
were not amenable to arrest e.xcept by 
placing two sutures at right angles to each 
other through the bed and across the mouth 
of the opening. None required further 
treatment other than removal of the 
sutures. In one case incision to find the 
bleeding point was unsatisfactory and 
the incision was closed and the bleeding ar- 
rested by the two above mentioned right 
angled sutures. 

Ganglion. The most frequently occur- 
ring ganglion is on the extensor tendons 
of the wrist but we have found these to 
occur almost wherever a tendon makes its 
appearance. In place of the former method 
of striking with a book or of aspiration, we 
have developed the following procedure. 
Under local anesthesia the skin and tendon 
sheath are penetrated with the point of a 


widely beveled scalpel which is held at 
right angles to the part and the width of 
the blade parallel to the length of the 



Fig. 9. Blood accumulation under nail; picture shows 
heated suture needle being applied to penetrate 
the nail. 


tendon. In this manner one will not cut 
the tendon fibers but split them if the 
penetration is excessive, although this 
should not occur. The material wells out 
immediately and freely and the wound is 
snugly wrapped. This method has the 
advantage of complete removal of the 
material and the sack appears to shrink 
and disappear. In one case there was a 
recurrence. The procedure was repeated 
and permanent recovery occurred. 

Bursitis. As reported in a previous 
paper* “many cases of olecranon bursitis 
commonly known as “miner’s elbow’’ and 
prepatellar bursitis known as “housemaid’s 
knee” have been seen. These generally 
contain a bag or cushion of fluid, either 
serous, hemorrhagic, or suppurative. Often 
there is an area of redness, swelling and 
tenderness, and at times induration, which 
indicates a superimposed infection. Pre- 
vious treatments with various ointments, 
hydrotherapy, electrotherapy, or incision 

* Kenneth A. Koerber et al. Sulfallantoin in indus- 
trial medicine. Industriat Medicine, October, 1943. 
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and drainage, with iodoform or rubber 
darn pack, proved to ije slow and unsatis- 
factory, Such eases liave Ijcen so numerous 



I'lr.. Ki. !5ur-itts; oitxr.inon i)ursitK 
iv-'fiirc incivi'in. 


that V.C have developed a definite technic 
of treatment; 

“Our scalpels ail have a slit in the 
handle. Into this slit is inserted a rubber 
dam about i in. by 5 in., very much like 
a thread in a needle. No anesthetic is 
used. The skin of the edematous area is 
prepared with antiseptic solution fe.g., 
tincture merthiolate). An incision is made 
using a new, sharp, beveled blade in the 
side of the area and continued through 
the bag of fluid and out the opposite side, 
pulling the handle with the rubber dam 
through the incised wound. The rubber 
dam then remains as a through-and- 
through drain. By cupping the dam, 
the sulfallantoin powder sprinkled in it 
is carried directly into the wound. The 
wound is then dressed with sterile gauze, 
and remains so for several days, depending 
upon the amount of drainage. When 
infection subsides or drainage ceases, the 
upper end of the rubber dam is cut to 
permit that opening to heal. The lower 
end remains open for any residual drainage. 
The remaining portion of the rubber dam 
is shortened daily and removed when 
healing is complete. This procedure is 


often followed in hematomas.” An occa- 
sional infected bursitis requires an addi- 
tional v.et dressing. ^Figs, 10 to 13.) 

Shin. Serious skin conditions are 
promptly referred tf) a dermatologist. 
Generally the average wound is often 
excessively treated by the overly con- 
scientious attendant with a resultant 
frequency of revisits, increased use of 
supplies and delayed healing from repeated 
trauma of dry, adherent dressings pulling 
wounds open and causing unnecessary 
discomfort. Occasionally, a dermatitis med- 
icamentosa arises from excessive treatment. 
Cleansing an injured part is most impor- 
tant. For this V.C have found magic glove 
with phenol effective and harmless and 
capable of removing much detritus when 
all other methods have failed. 

With a large rotating staff and a well 
slocked variety of medicaments it is 
important to have a consistent program of 
medication, which will be followed through 
for proper and rapid termination of dis- 
ability, Although well stocked with a large 
variety of ointments, standard U.S.P. 
proprietary and combinations thereof, we 
have found it v.ise to use ointments as 
little as possible. We have used tarbonis 
cream freely in a variety of skin conditions 
and have found it a valuable addition to 
our armamentarium. 

A few successful variances in thera- 
peutics which have been most helpful 
were the treatment of abrasions as though 
they were burns, the abstinence of the 
use of ointments upon lacerations which 
healed more rapidly when the greasy film 
between the severed edges was withheld 
and the use of the customary anesthetic, 
astringent pile ointment on certain in- 
dolent wounds. 

Trichophx-tosis, especially the athletes 
foot, responds nicely to about three 
varieties of medicaments. \\ e have used 
three types of modified Whitfields ointment 
for varying stages of trichophytosis. If 
markedly extensive, eroded, macerated 
and deeply imbedded, the patient is asked 
to soak his feet in potassium perman- 
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ganate i : 5000 on five successive days, the proper strength upon sensitive skin 

This then is followed by nightly applica- especially females and red heads. 

tions of an ointment of the following Herpes Zoster, simplex and otherwise. 



Fig. II. Fig. 12. Fig. 13. 

Fig. 1 1. Showing position of scalpel before incision is made for bursitis. 

Fig. 12. After incision, showing technic of pulling scalpel with rubber dam through bag of fluid. 
Fig. 13. Position of rubber dam remaining as a through-and-through drain. 


formula, which makes a satisfactory me- 
dicament for tender skin especially in the 
female: 

Per Cent 


Thymol 3 

Benzoic acid 3 

Salicylic acid 3 

Lanolin 20 

Petrolatum 21 

Pontocaine oint 50 


As the maceration and erosion improve 
the quantity of thymol, benzoic and 
salicylic acid is doubled to 6 per cent each 
and when practically healed and as a 
prophylactic the final formula used is: 

Per Cent 


Thymol 12 

Benzoic acid 12 

Salicylic acid 12 

Lanolin 32 

Petrolatum 32 


A valuable adjunct is the nightly 
sponging of the shoes with a very dilute 
lysol solution. An important precaution to 
prevent a burn is the use of the medica- 
ment only upon retiring and the use of 


have been successfully treated by our 
Dr. La Re Signor by complete freezing 
of all vesicles with ethyl chloride every 
twelve hours. There is relief from pain and 
burning, rapid drying of vesicles and 
rapid recovery. 

We rely to a large extent upon liquids, 
solutions and lotions as wet dressings and 
soaks. Our armamentarium consists of: 

Boric acid wet dressings 
I 9 t Aluminum subacetatc 
I % Silver nitrate 
I % Resorcin 

Formaldehyde in alcohol 
Alcohol wet dressings 
1:5000 Bichloride of mercury 

For the cleansing of soiled hands and 
wounds we resort to tincture of green soap, 
carbon tetrachloride, peroxide, alcohol, 
magic glove, etc. 

In passing, we wish to comment on the 
use of the bichloride of mercury wet dress- 
ings, which must be used with caution 
and when so used will prove to be a valu- 
able adjunct for infectious wounds. The 
dressing can have an initial application of 



202 


American Journal of Surgery KoCrbcr loduStrial SurgCfy 


Feuuuahy, 1944 


I to 5000 bichloride of mercury and be 
kept moist by further wetting from run- 
ning tap water until moisture returns to 
the original. In this way there is no pro- 
gressive increase in the concentration of 
bichloride. Its use must be guarded in the 
aged and those with faulty kidneys and 
should not exceed forty-eight hours. 

Sulfa Drugs. Our experience has been 
with sulfallantoin powder and ointment 
sulfanilamide, sulfathiazole and sulfadia- 
zine. For internal use we have found the 
sulfathiazole and sulfadiazine most de- 
sirable because of their lesser reactions 
than sulfanilamide. We are now. using 
sulfallantoin internally but cannot report 
its action at this early date. Sulfanilamide 
is desirable for open wounds because of its 
ready solubilitj' in the body tissues, but 
has the disadvantage of more probable 
secondary dermatitis or, as in two cases, of 
apparently producing an allergy which 
was manifested some weeks later when used 
again upon the same patient. Sulfallantoin 
has produced practically no dermatitis 
thus far in our work and we have been 
quite bold feeling reasonably secure in the 
use of this product which we have used 
freely in any variety of locations, and its 
free use in large quantities in the eye has 
given no reactions. It has the advantage 
of hemostasis if such is desired; however, 
if the surgeon desires free drainage, sulf- 
anilamide becomes the drug of choice. An 
additional advantage of sulfallantoin is 
the fact that it provides simultaneous 


bacteriostatic action and cell-proliferant 
action while the reason for the easy pene- 
trating ability of the sulfallantoin ointment 
may be attributed to its cholesterol base. 
We might add that sulfallantoin proved 
specific in streptococcic infections but of 
no value in certain staphylococcic infec- 
tions. To date, sulfathiazole has proved 
the drug of choice for internal use, though 
our experience with sulfallantoin and 
sulfadiazine is as yet limited. Sulfanilamide 
is still the most economical. 

SUMMARY 

An adequate staff and ample space, pro- 
portionate to the size of the plant, should 
be the basis for the proper function of a 
medical department. However, it is doubly 
important that its personnel be especially 
trained for this type of work and con- 
stantly on the alert for the development 
of any new methods which might facilitate 
the rapid rehabilitation of the injured and 
sick. 

In this report I have tried to enumerate 
those cases which are commonly found in a 
large shipjMrd industry and described the 
technics we have found most advantageous 
in our efforts to shorten the time of dis- 
ability of the injured employee. The 
various types of medications used have 
been discussed as well as a few odd cases 
which appeared in our dispensary. It is 
our endeavor always to seek improvements 
and necessary adjustments may have to be 
made as we go along. 



RECONSTRUCTION OF NASAL TIP 

A NEW TECHNIC 


Maxwell Maltz, m.d. 

Attending Plastic Surgeon, West Side Hospital and Dispensary 
• NEW YORK, NEW YORK 

R econstruction of the nose is abdomen or even from the thoraco-epi- 
one of the earliest operations known gastric area. 

to man, having been performed by Strangely enough, though the repair of 



Fig, I. Fig. 2. Fig. 3 

Figs, i, 2 and 3, Mr. G., aged fortj'-two, lost the tip of his nose in an accident. The deformity was quite 
noticeable and the patient sought immediate surgical aid. These illustrations show front and side 
views of the disfigurement. 


surgeons in India 2,500 years ago. This, 
as we know, consists of utilizing skin from 
the forehead to cover a nasal defect, and 
marks the beginning of plastic surgery. 

Subsequently, in the latter part of the 
sixteenth centurj^ Gaspare Tagliacozzi, of 
Bologna, perfected the Italian method of 
rhinoplasty by using skin from the arm to 
reconstruct the nose. Since then, par- 
ticularly during and after the First World 
War, many additions have been made to 
our knowledge of this particular branch of 
surger3^ For example, FilatofF, of Russia, 
developed the tubed pedicle graft which 
Gillies, of England, popularized, so that 
toda}^ when a plastic surgeon attempts to 
rebuild a lost nose he can use a tubed 
pedicle from the forehead, from the arm, 
from the acromiopectoral region, from the 
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the complete loss of a nose is exceedingly 
difficult and complicated, the reconstruc- 
tion of the loss of merely the nasal tip 
taxes the skill and ingenuity of the plastic 
surgeon just as much. That is readily 
understood when one realizes that the tip 
of the nose is the furthest away from the 
arteries giving circulation to the face. 

Of the various methods used, naturally 
the forehead flap or the neck flap is the 
best since the texture and color of the skin 
from these areas approximate that of the 
skin of the nose. However, the apparent 
objection to these technics is that a con- 
siderable amount of scarring results from 
using integument from one visible area of 
the head and neck to cover another. To 
eliminate this objectionable factor the 
author wishes to report a method which he 
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considers very satisfactory for surgery surface of the hand directly behind the 
to cover the loss of tissue of the nasal tip. angle formed by the index finger and the 
Like the skin of the face the skin of the thumb. Here there is a certain amount of 



Fig. 4. Author’^ method of forming small 
cylinder with interrupted sutures of fine silk. 

A fine roll of vaselinized gauze is inserted 
through' the cylinder to give support to the 
graft. 

hands is usually exposed to atmospheric 
conditions and for that reason the color of 



Fic. 5. Sixteen days later. Tube unrolled, cut 
from one end of hand and brought to point 
of repair. Ca.st prevents motion of graft. 


excess skin that the writer has used for the 
repair of a nasal tip as the case described 
below indicates, and because of its loca- 
tion, he has termed the procedure, the 
“Snuf Box” operation. This technic is 
simple and can be advantageous^ incor- 
porated by the militarj- surgeon in his 



Fig. 6. Close up view showing graft growing into nasal 
defect. 


the integument of these areas is more or armamentarium to treat wounds of a 
less the same. Therefore, in the method similar nature received by soldiers on the 
advocated, the skin used lies on the dorsal battlefield. 
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The skin to be utilized is transformed Aires, and Gillies, of London, have eni- 
into a small tube with the raw surface out- ployed the hand as a carrier of a graft 
ward, so that in reality it is more like a from one part of the body to another, but 



Fig. 7. Fig. 8. 

Figs. 7 and 8. Re.sult nine weeks later. 


cylinder of tissue rather than a tube. The 
purpose of this is that, when unrolled for 
use on the nasal tip, it has not grown to it- 
self and is, therefore, flat and not bevelled 
as would occur when unrolling the Filatoff- 
Gillies tube. When ready, the unrolled 
cylinder is detached from one end of the 
hand and brought to the point of repair. 
Two to three weeks later the graft is 
liberated from its other attachment to the 
hand and the surgery of the nasal tip is 
finally completed. 

The important thing to remember is 
that the cylinder of skin must be prepared 
while the thumb is in abduction, so that 
the function of theJ fingers is in no way 
impaired. Another practical suggestion is 
to use the left hand in right handed indi- 
viduals. Naturally the skin contiguous to 
the wound on the hand resulting from the 
preparation of the graft is undermined and 
approximated with interrupted sutures of 
silk. 

Free grafts, like those from the upper 
eyelid and from behind the ear are of value 
to cover certain small defects of the face; 
but in defects of the nasal tip where the 
circulation is poor, such free transplanta- 
tion is very risky, and its chances of 
“taking” cannot be compared with the 
certainty of a tubed pedicle graft. 

It is true that Ivanissevich, of Buenos 


at no time, to the author’s knowledge, has 
the skin of the dorsum of the hand been 
utilized to repair a defect of a nasal tip. 



Fig. 9. Hand with thumb in abduction indicating no 
loss of function of digit. Scar barely visible for 
practical purposes. 
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PYOGENIC LIVER ABSCESS IN THE AGED 

Captain Robert S. Smith, m.c. 

Pasadena Area Station Hospital 
PASADENA, CALIFORNIA 

P YOGENIC liver abscess is diagnosed lesion cannot be demonstrated. Pyogenic 
rare!}' in the later decades of life liver abscesses may be single or multiple 
and is characterized by a very high and are found in the right lobe in the 
mortality. The general pathologic features majority of cases. The usual infective 
of pyogenic liver abscess in individuals of agents have been reported to be the 
advanced age are the same as in j'ounger staphylococcus, streptococcus, Bacillus coli, 
groups, but in the aged this disease presents . Bacillus mucosus capsulatus, or a corn- 
certain special clinical considerations. bination of these organisms. St. John, 

Ochsner, DeBakej' and Murray, in an Pulaski and Ferber found an anaerobic 
analysis of 830 cases of pyogenic liver non-hemolytic streptococcus as the causa- 
abscess collected from the world literature, tive agent in one infection of primary' type, 
with forty-seven additional cases re- In the aged, pyogenic liver abscess is 
ported from the Charity Hospital and commonlj' due to a direct extension of 
Touro Infirmary of New Orleans, have infection from a suppurative process of the 
estimated the chief incidence of this condi- extrahepatic biliary sj'stem. In acute cho- 
tion to be in the third to fifth decades of lecystitis, associated with cholelithiasis, 
life. The reports of Collins, and Rothen- calculi may penetrate the wall of the gall- 
berg and Linder also emphasize the impor- bladder to cause a solitarj" abscess of the 
tance of pyogenic liver abscess as a disease adjacent hepatic parenchyma. When the 
primarily of middle age. On the other hand, spread of infection to the liver is by way of 
every series of cases of pyogenic liver a suppurative cholangitis, multiple liver 
abscess includes a small percentage of abscesses are the rule, 
patients past the fifth decade of life, and in The significant findings in a typical 
these individuals the condition is usually case of pyogenic liver abscess are chills, 
fatal. It is only b}^ early diagnosis and fever of irregular septic type, pain and 
carefully planned surgical treatment that tenderness in the region of the liver, and 
the mortality rate of pyogenic liver abscess hepatic enlargement. Nausea and vomiting 
in individuals of advanced years can be are not characteristic symptoms. Jaundice 
improved. occurs late, usually in the case of multiple 

Leaving out of consideration all liver ab- abscesses, and is of ominous import. The 
scesses of amebic type, the causes of blood usuall}'^ shows a marked leukocytosis 
pyogenic abscess of the liver may be classi- with an increase in the percentage of poly- 
fied under the following headings: (i) Di- morphonuclear cells. The characteristic 
rect spread of infection from a contiguous roentgenologic finding is an elevated, 
suppurative process; (2) extension of in- immobile diaphragm. Complications are 
fection to the liver from a more distant frequently produced by extension of infec- 
intra-abdominal focus by wa}'^ of the portal tion from the primary liver focus, par- 
system; (3) traumatic introduction of ticularly when operation is delayed; and 
infectious agents; (4) embolism, infection the clinical picture is altered under these 
being brought to the liver from an obvious circumstances according to the direction of 
focus b}" the general circulation and (5) the extension and the organs which are 
cryptogenic, primarjs or idiopathic infec- secondarily involved. The most common 
tion, in which an antecedent inflammatory complicating extension is to the chest to 
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produce an empyema or lung abscess; or 
the general abdominal cavity may be in- 
volved with the production of a peritonitis 
or subphrenic abscess. Rare complications 
include Tupture into the pericardium, 
abdominal wall, inferior vena cava, or 
thoracic duct. A generalized pyemia may 
occur in any case. 

Treatment of pyogenic liver abscess, in 
general, is surgical, since without operative 
intervention, the outcome will almost in- 
variably be fatal. When the diagnosis is 
made, the plan of surgical approach must 
be determined exactly, since the type of 
drainage instituted is a factor of great 
prognostic importance.' When the abscess 
is located anteriorly in the lower portion of 
the right lobe, the abdominal approach is 
indicated and the operation is best per- 
formed in two stages. When the infec- 
tion involves the dome of the right lobe, 
drainage is accomplished by a posterior 
operation, the abscess being opened by a 
two-stage transpleural procedure or best by 
a completely extraserous approach. Accord- 
ing to the principle of staged drainage, the 
serous membranes are packed or sutured 
at a first operation, and evacuation of the 
liver abscess is then accomplished with 
great safety by a, second operative pro- 
cedure. The posterior extraserous approach 
to an abscess of the dome of the right lobe 
depends upon the resection of the twelfth 
rib, with retroperitoneal dissection to ex- 
pose the liver. In any drainage operation, 
the great danger lies in the contamination 
of the virgin pleura or peritoneum; and 
diagnostic aspiration of an abscess is only 
justified at the time of actual surgical 
drainage as a guide to the operator. 

The general mortality rate in p^^ogenic 
liver abscess treated surgically is high, 
according to the various series of cases 
reported. Collins has reported a general 
mortalit}^ rate of 54.5 per cent in patients 
undergoing surgical drainage. The analyses 
of Ochsner et al. tend to show that a 
definite relationship exists between the 
type of operative procedure employed and 
the mortality rate. These investigators 


found a 72.7 per cent mortalitj' in patients 
drained by the transperitoneal route, a 
mortality of 66.6 per cent in those drained 
by a transpleural approach, and a mor- 
tality of 33.3 per cent in patients treated 
by the extraserous operation. Rothenberg 
and Linder found a general recovery rate 
of 58.3 per cent in their series of patients 
with pyogenic liver abscesses treated sur- 
gically. Of twelve patients drained b}”^ 
the abdominal route, 41.7 per cent lived; 
of twelve patients drained by the trans- 
pleural technic, 75 per cent lived. The oc- 
currence of complications has been found 
to increase the mortality rate of p^'^ogenic 
liver abscess to 90 per cent, while multiple 
abscesses are fatal in 95 per cent of cases 
(Ochsner et ah). 

In the aged group, the indications for 
operative treatment are the same as in 
younger individuals, and age alone must 
not be considered the determining factor 
when the advisability of operation is in 
question. As Cole has observed, old people 
stand laparotomy surprisingly well, pro- 
vided no serious degenerative process, such 
as cardiac decompensation or nephritis, 
exists as a complication. The operabilitj’- 
of an individual of advanced years will de- 
pend more upon his general physical con- 
dition than his age. Diagnosis in older 
patients is usuall}'^ somewhat more diffi- 
cult than in younger groups because they 
frequently show fewer signs and symptoms; 
in the aged, the onset may be more in- 
sidious, fever may be of low grade, leuko- 
C3i;osis not so high, and, because of an 
apparent relative insensitivity to pain, 
these patients may complain ver}^ little. 
When operation is performed, the peculiar 
susceptibility of these older individuals to 
shock, because of concomitant degenerative 
changes in the cardiorenal and central 
nervous systems, must be kept in mind. 
Careful preoperative and postoperative 
treatment, with a surgical technic of ut- 
most gentleness, and a minimum period of 
operative time, is requisite to success in 
the handling of these cases. 
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The following cases illustrate some im- 
portant considerations in the management 
of pyogenic liver abscess in the aged: 

CASE REPORTS 

Case i. W. S., male, age seventy-three, a 
native of southern Germany, was admitted to 
St. Lukes Hospital, Boise, Idaho (Case No. 
14554RA) on October 2, 1940. His presenting 
complaints were: a productive cough of three 
weeks’ duration following a cold, slight fever, 
anorexia, and a gradual loss of weight and 
strength. He had been confined to' bed for one 
week but his cough had not been relieved by 
ordinary medical treatment. According to his 
past history, he had always been thin and had 
had -a chronic cough for years. In 1936, he was 
treated successfully for an acute urinary reten- 
tion; and a malignancy of the prostate was 
suspected at that time, but not proved. The 
positive physical findings at the time of his 
admission were as follows; General emaciation, 
weakness, and pallor; mild pyorrhea, with 
tongue dry and coated; dullness to percussion 
over the right lung base, with breath sounds 
distant, and numerous coarse bronchial rales; 
an almost constant cough, productive of large 
amounts of mucopurulent sputum; heart 
normal, blood pressure 110/80; abdomen flat, 
no masses or tenderness, liver and spleen not 
palpable; prostate moderately and symmetri- 
cally enlarged; temperature ranging between 
100°^* and ioi°f; Examination of the blood 
showed: Red blood cells 4,410,000, hemoglobin 

75 per cent, white blood cells 15,350, with 

76 per cent polymorphonuclears; urinalysis 
was negative, aside from a small amount of 
albumen; the sputum showed pneumococci, 
streptococci, staphylococci, and Vincent’s or- 
ganisms. Roentgenograms of the chest showed 
an increase in density of the lower two-thirds of 
the right lung base. Possible diagnoses con- 
sidered were: Bronchiectasis, complicated by 
pneumonitis; lobar pneumonia; lung abscess. 

Supportive treatment, including intravenous 
glucose, blood, plasma, and neoarsphenamine, 
and parenteral administration of sulfonamides, 
failed to improve the patient’s condition. The 
development of signs of pleural effusion led to 
aspiration of the right chest, and the removal of 
blood tinged fluid which showed a streptococcus 
on culture; but there was no improvement in 
the general clinical picture following thoracen- 


tesis. The cough continued and the sputum 
beeame more purulent and developed an offen- 
sive odor. The temperature remained of a 
septic type. In the blood, leukocytosis was not 
marked, varying between 6,400 and 12,800. 

Repeated roentgen studies of the chest 
demonstrated a clearing of the dense area in the 
right lung base noted at the time of admission, 
but a marked right pleural thickening was then 
apparent. A circular calcified area about 
inches in diameter, in the upper portion of the 
right lobe of the liver, was noted in all chest 
films, but this was considered to have no rela- 
tion to the chest findings. On November 4, 
1940, an entirely new light was thrown on the 
case, however, when un upright anteroposterior 
roentgenogram show.ed a fluid level in this 
calcified area. An upright lateral roentgenogram 
(Fig. 1) demonstrated conclusively a fluid- 
containing cavity in the mid portion of the 
dome of the liver. In view of this finding, a 
diagnosis of liver abscess with perforation into 
the base of the right lung was made. 

Drainage of the liver abscess was carried out 
on November 5, 1940, using local and gas 
anesthesia. A segment of the tenth rib, 3 inches 
long, was resected in the posterior axillary line, 
and the abscess located without difficulty by 
aspiration through the adherent pleura and 
diaphragm. A large rubber tube was then in- 
serted, and the thoracic wound packed open 
with gauze. The opening of the abscess was 
followed b}'^ a profuse drainage of foul yellow 
pus, which showed on smear the same mixed 
infection previously found in the sputum, and, 
in addition, manj-^ typical echinococcic booklets. 
The roentgenological report of the findings in 
an upright portable film (Fig. 2) on the daj'^ 
following operation is as follows: “Further AP 
film of the chest shows some clearing of the 
right base. The abscess cavity in the liver is 
filled with air, and a drain tube leads to this 
cavity. There is no air seen in the right pleural 
sac.’’ 

Although the patient was given very active 
supportive treatment, he failed steadily after 
operation, developing a terminal paralytic ileus. 
He expired on November 7, 1940. The autopsy 
findings, as reported by the pathologist, were as 
follows: “The body is that of a small, poorly 
nourished white male, age about 70 years. The 
abdomen is tense. There is a rubber tube drain 
in the right side extending into the liver. Upon 
opening the abdomen, the intestines balloon 
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out. The thin omentum has enlarged vessels, and llbrous. Anatomical findings: Abscess of 
There is some pus between the loops on the lung, right lower lobe, extending through 
right side. The liver is 5 cm. below the costal diaphragm into liver; terminal pneumonia, 



Fig. I. Case i. Preoperative lateral roentgenogram shows fluid level in abscess 
cavity of the right lobe of the liver. 


margin. The liver is adherent at the dome to 
the diaphragm. There is some pus around this 
area. The prostate is enlarged. The kidneys are 
slightly fibrbus. There are no other gross ab- 
normalities in the abdomen with the exception 
of a rubber tube extending into the liver at the 
point of adhesions to the diaphragm. The right 
lung is adherent to the pleura at the sides and 
posterior^-. The lower lobe is solid and dark 
red, and is adherent to the diaphragm. An 
abscess, 4 X 23-^ X 2 cm., is found in the lower 
lobe; this is continuous through the diaphragm 
with an abscess in the liver. There is a wall of 
calcium, about 4 cm. thick, about a cavity 
4X3X3 cm. A new abscess has burrowed 
about this wall. The left lung has some fresh 
adhesions between the lower and middle lobes, 
and at the apex. The chest cavity contains 
about 20 cc. of free fluid. There is 15 cc. of 
amber fluid in the pericardial sac. The heart 
muscle is brown and soft. The coronary vessels 
are slightly beaded. The prostate is enlarged, 


right lower lobe; old walled abscess of liver, 
with new abscess about it; acute local peritoni- 
tis; h^'pertrophy of prostate.” 

DISCUSSION 

This case presents some unusual clinical 
features and the exact order and relation- 
ship of the pathologic events is not clear. 
The infection may have been primary in 
the lung, extending by contiguity, or 
embolism, to produce an abscess at the site 
of an old calcified echinococcic C3'^st in the 
right lobe of the liver. An opposite inter- 
pretation is also possible, however, and 
the infection may have been of crj^ptogenic 
nature, originating in the liver in relation 
to the calcified cj'st and extending into the 
thoracic cavit}" to involve progressive! 
the diaphragm, pleura, lung parench^mia, 
and bronchi. The immediate cause of death 
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nitiy hnvc ijccn tlic operative sprcucl of Ijcgun jiftcr the puticiit hnci enter) u large 
infection to the peritoneal cavity, but this amount of popcorn. She liacJ been nauseated, 
patient s age, associated physical infirmi- vomited rcpeatedlj% and no relief was obtained 



Fig. 2. Case i. Postoperative anteroposterior roentgenogram shows air in liver abscess cavity. 
Drainage tube leads to calcified wail of cchinococcic cyst. 


ties and prolonged illness weighted the 
balance heavily against him. An earlier 
diagnosis, increasing his chances of sur- 
vival, might have been made, if the possi- 
bility of the existence of a liver abscess 
had been considered earlier. A completely 
extraserous operative approach would have 
rendered infection of the peritoneum less 
likely and might have resulted in a favor- 
able outcome in this case. The heavy 
calcified wall of the echinococcic cyst, as 
uncovered at autopsy, would probably 
have proved a very serious, if not insuper- 
able, obstacle to the healing process under 
the best of circumstances, however. 

Case ii. L. S., female, age seventy-five, a 
native of Sweden, was admitted to St. Alphon- 
sus Hospital, Boise, Idaho, (Case No. 31 122) on 
March 4, 1941, in an attack of acute abdominal 
pain of forty-eight hours’ duration. The attack 


by treatment at home. Two facts were con- 
sidered to be of importance in her past historr'; 
Her family stated that she had had a cholec3's- 
tectomj’^ nineteen j^ears previously, and she was 
known to have had a large fibroid uterus for 
many ^mars. In general, she had enjojmd good 
health for jmars with no sj^ptoms referable to 
the biliar3^ tract. 

On admission to the hospital, this patient 
appeared as an acuteH ill, well presenmd female 
of seventy-five years. The phj'sical findings 
maj' be summarized as follows: Face flushed; 
nose and throat negative; chest clear; heart 
normal except for a slight tadtycardia, blood 
pressure 165/100; abdomen showed an upper 
right rectus scar, a slightty tender mass in the 
right upper quadrant which was interpreted as 
a Riedel’s lobe of the liver, and marked tender- 
ness and muscle guard in the right lower 
quadrant; in the pelvis a fibroid uterus the size 
of a large grapefruit was found, the other pelvic 
organs being atrophic. The temperature was 
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ioo°F. The white blood cell count was 22,000, beneath the recently healed laparotomy scar, in 
with 90 per cent neutrophiles. The urine was the right side of the abdomen. Incision into this 
essentially negative. obvious mass was made, under local anesthesia. 



Fig. 3. Case n. Roentgenogram before drainage of liver abscess, shows elevation of right leaf of diaphragm. 


The clinical picture suggested an acute 
surgical abdominal condition, either an intes- 
tinal obstruction or an acute inflammatory 
process in the right lower abdominal quadrant. 
An emergency laparotomy was carried out on 
March 4, 1941, using a lower right rectus inci- 
sion. An appendectomy was performed and 
constricting adhesions in the region of the 
ileocecal valve were removed. Other dense 
adhesions in the region of the right lobe of the 
liver were found at operation. Aside from a 
large fibroid uterus, however, nothing else 
abnormal was found in the abdomen. After 
operation the wound healed well, but there was 
a persistent moderate daily elevation of tem- 
perature. A roentgenogram of the chest on 
March 13, 1941 (Fig. 5) showed the lung fields 
to be clear, with a moderate elevation of the 
right leaf of the diaphragm. In the fourth post- 
operative week, after several bouts of unex- 
plained high fever, a bulging became apparent 


on April 9, 1941, and a profuse discharge of pus 
and bile was obtained. A culture taken from 
this purulent discharge showed a staphylo- 
coccus. Following Insertion of a soft rubber 
tube, y^2. cni. in diameter, small dark calculi 
appeared in the drainage, and during the next 
week about thirty of these appeared on the 
dressings. The appearance of these biliary 
calculi in the drainage demanded a reinvestlga- 
tlon of the past history of a cholecystectomy, 
and a search was instituted for the record of the 
patient’s gallbladder operation nineteen years 
previously. The patient’s old record (from 1922) 
was located and found to Include an operative 
note indicating that a cholecystotomy, with the 
removal of calculi and complete excision of the 
mucous membranes of the gallbladder had been 
performed at the time of the original operation 
instead of a true cholecystectomy. 

The patient developed a deep abscess of the 
left thigh within a week of the opening of the 
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abdominal abscess, necessitating incision and One week after the patient’s return home, 
drainage on April 14, 1941- From this ques- the drainage tube was removed and the remain- 
tionably metastatic lesion, a staphylococcus ing sinus quickly closed. She was quite well 
was cultured. during the next three months, and recovered 



Fig. 4. Case u. Roentgenogram shows abscess cavity of right lobe of the liver filled 
with lipiodol. Drainage tube is in place. 


Roentgenograms taken after the injection of almost entirely her old mental equilibrium. On 
lipoidol into the drainage tube on April 29, August 17, 1941, however, she was sent to St. 
1941, showed a large abscess cavity in the lower Luke’s Hospital, Boise, Idaho, (Case No. 
portion of the right hepatic lobe (Fig. 4), and no 68473) for emergency operation, when she 
connection with any portion of the extra- developed a painful mass in the right subcostal 
hepatic biliary system could be demonstrated, region, associated with fever and a moderate 
A large rubber tube, 2^^ cm. in diameter, was leukocx^osis. Using local anesthesia, incision 
inserted on May i, 1941. Thereafter, the drain- was made directlj' over this mass to open widel}" 
age rapidl}" diminished, and roentgenograms a large thick-walled abscess cavity. This 
taken on May 9, 1941, indicated marked dim- abscess involved the right lobe of the liver and 
inution in the size of the abscess cavity. The the overlying abdominal wall, and was con- 
patient was discharged on May 17, 1941, after nected at one point with a shrunken fibrous 
approximate^' ten weeks in the hospital. It is tube, which was lined with granulation tissue 
of interest to note that during this period of and undoubtedly represented the remains of 
treatment for a severe pyogenic infection, her the gallbladder. The abscess cavitj' contained 
white blood cell count ranged most of the time bile-tinged pus and about twenty biliarj' calculi 
between 11,000 and 16,000. Her mental facul- of various sizes. Using forceps and scoop, all 
ties failed considerably under the strain of her calculi were removed, and the cavity flushed 
illness and she was completely irrational a great out thoroughly with saline. A large rubber tube 
deal of the time. drain was then inserted and the wound closed 
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loosely, using through-and-through silkworm 
gut sutures. The patient had a convalescence 
following operation which was stormy at times, 
due to the instability of her central nervous 
system. Her highest post-operative tempera- 
ture was i02°F. on August 25, 1941, the first 
day she was tried out of bed. Thereafter her 
temperature subsided, and she continued to be 
up, leaving the hospital on September 20, 1941, 
with a small drainage tube in place. Post- 
operatively, repeated roentgen studies follow- 
ing lipiodol injection showed a progressive 
diminution in the size of the abscess cavity. At 
no time was a connection between the abscess 
cavity and the common bile duct demon- 
strated and no biliary calculi were apparent in 
the films. 

This patient’s drainage tube was removed 
shortly after her return home, and her sinus 
promptly closed. She quickly recovered physi- 
cal and mental vigor. At the present time, after 
almost two years, her family physician reports 
that she is enjoying good general health and 
has no abdominal symptoms. 

DISCUSSION 

This case represents a statistical!}’- much 
more common type of pyogenic liver ab- 
scess than Case i. The pathogenesis of the 
infection is clear, since in this patient the 
presence of calculi in the abscess cavity 
indicates a rupture of the infected gall- 
bladder into the hepatic substance. The 
operations by which drainage was accom- 
plished in this case constitute an 
undeliberate, but successful, staged surgical 
procedure. In this aged hypertensive indi- 
vidual, showing evidence of definite cere- 
bral degeneration, a primary drainage of 
the pyogenic liver abscess might ha\^e re- 
sulted in a quick fatality. 

SUMMARY 

1. Pyogenic liver abscess occurs rarely 
in the aged and is characterized by a high 
mortality. 

2. The pathogenesis of pyogenic liver 
abscess in individuals of advanced 3^ears 
is similar to that of hepatic infection in 
younger groups of patients. In the aged, 
however, the diagnosis is frequently ren- 
dered more difficult by the fact that these 
older patients react minimally to the 


disease process. In individuals past the 
fifth decade, the onset of the infection may 
be insidious, and the classical signs and 
symptoms of pyogenic liver abscess may 
be diminished or absent. 

3. In the aged, the indications for opera- 
tive treatment of pyogenic liver abscess are 
the same as in younger individuals, and 
age alone must not be considered the 
determining factor when the advisability 
of operation is in question. The type of 
drainage operation performed, whether 
transperitoneal, transpleural, or extra- 
serous, is determined b}’^ the situation of 
the lesion, as in younger patients. The 
peculiar susceptibility of older individuals 
to surgical shock, because of the likelihood 
of concomitant degenerative changes of a 
cardiorenal or nervous nature, should be 
kept in mind, however. Success in the 
handling of pyogenic liver abscess in the 
aged will only be attained by early diagno- 
sis and careful preoperative and post- 
operative treatment. In these cases, a 
surgical technic of utmost gentleness should 
be employed, and all operative procedures 
should be carried out in the shortest period 
of time practicable. 

4. Two cases of pyogenic liver abscess 
in individuals of the seventh decade of life 
are presented. In one case a fatal infection 
was associated wdth a calcified echinococcic 
cyst of the dome of the liver. In the other, 
recovery followed abdominal drainage of an 
abscess caused by the rupture of an infected 
gallbladder into the liver parenchyma. 
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RIGHT INGUINAL HERNIA FOLLOWING LOWER 
ABDOMINAL INCISIONS”^ 


A REPORT OF THIRTY-ONE CASPiS 
Major Norman \V. Timessi’n, m.c. 

PORT IIRAGG, NORTH CAROLINA 


S UI^GEONS h;i\o loiifi: hfcn aware of 
the fael tliat right inguinal Iiernia 
may follow a riglit MeBurney ineision. 
In a recent comprehensive l)ook on the 
subject of hernia lason stated that right 
inguinal hernias “occasionally’’ follow a 
right MeBurney incision. In the repair of 
293 right inguinal hernias at the Station 
Hospital, Fort Bragg, North Carolina, a 
much larger group of cases than has been 
reported jircviously was encountered. Our 
experience has suggested to us that a 
defect in the transvcrsalis fascia is the 
causative factor. 

LlTIiRATUmt 

A few cases of right inguinal Iiernia 
following a jVlcBurney incision have been 
reported in the literature from time to time. 
The main cause for the occurrence of the 
condition has been ascribed variously to 
(i) incrca.scd intra-abdominal pressure, 
(2) omental adhesions to the peritoneum 
at the internal ring, and (3) diminished 
resistance of the walls of the inguinal canal 
secondary to injury of the iliohypogastric 
and ilio-inguinal nerves. 

Oudard and .lean reported eight cases 
of right inguinal hernia following appen- 
dectomy, in the repair of which a constant 
finding was difi’usc omental adhesions in 
the hernial sac, Giordani reported four 
additional similar cases; at the repair of 
thc.se hernias omental adhesions were not 
found, but weak and atonic internal oblicpic 
and transversus muscles were present in 
addition to the hernial sac. He ascribed 
this finding to stretching or section of the 
iliohypogastric and ilio-inguinal nerves at 
the time of appendectomy. Previously 

* From till' Siirnical Service, Suilion I 


iVloschowitz and Neuhof had published 
some research work which demonstrated 
that section of these nerves resulted only 
in a tem|)orary anesthesia in the hypogas- 
tric region and not paralysis of any muscle. 
Andrews corroborated this conclusion when 
he found that all motor libers of these 
nerves are given olf before they enter the 
surgical field. On the other hand, Wat-son 
in a recent review of the c.au.ses for the 
development of inguinal and femoral her- 
nias stated that “any variety of hernia 
may develop after any abdominal opera- 
tion.’’ He did not state why he believed 
this, but inferred that the cause is in- 
creased intra-abdominal tension. 

It has been onlj' in the past few years 
that the role played by the transvcrsalis 
fa.scia in the cau.se and cure of inguinal 
hernia has been .stressed, Fcrgikson in his 
original communication su.spcctcd this 
when he stated that faulty development of 
the internal oblique and transvcrsalis 
muscles weakens the internal ring and is 
the most common cause of indirect inguinal 
hernia. Cupei stated that the “ela.stic” 
function of the transvcrsalis fa.scia was its 
most important jjroperty in the prevention 
of inguinal hernia. .Jennings, An.son, and 
Wright have been so impressed by the 
importance of the transvcrsalis fascia that 
they have proposed a repair through a 
midlinc incision. They have claimed that 
the only procedure necessary for a cure 
is to close the transvcrsalis fascia over the 
stump of the hernial sac which has been 
ligated extraperitoncally. Zieman has stated 
the proposition succinctly by saying that 
“an anatomically perfect transversalis fas- 
cia comprising the internal inguinal ring 
is inconsistent with hernia of the cord.’’ 

lospilal, Fori BniUK. North Carolina. 
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MATERIAL 

In the period from April, 1941, to 
November, 1942, right inguinal hernia 
was found on thirty-five patients who 
had undergone a previous appendectomy 
through an incision in the right lower 
quadrant. For the purpose of this study 
four of these cases were excluded, one 
because a nineteen-year interval had 
elapsed between the appendectomy and 
the appearance of the hernia; one because 
a left inguinal hernia had been repaired 
prior to appendectomy, thus indicating 
the probable existence of bilateral con- 
genital hernias; and two because operation 
was refused. 

Of the thirty-one remaining patients 
the right inguinal hernia in three patients 
followed a scar in the right lower quadrant, 
type unrecorded; the hernia in nine pa- 
tients followed a low right rectus incision; 
the hernia in nineteen patients followed a 
right McBurney incision. These cases com- 
prise 12 per cent of the total number of 
right inguinal hernias repaired in the same 
period. 

In the group of thirty-one hernias three 
were recurrent, right, indirect, inguinal 
hernias following incisions in the right 
lower quadrant, and are of particular 
Interest. The first patient developed an 
indirect recurrent sac, the repair of which 
held finnly after concurrent repair of a 
hernia through a previous right McBurney 
Incision. The second patient had had a 
primary repair of a right inguinal hernia 
as a child; following a low right rectus 
incision for an appendectomy, the inguinal 
hernia recurred. In the third patient an 
apparently satisfactory primary repair had 
broken down to form an indirect recurrent 
sac following a right McBurney incision 
for an appendectomy. 

The time interval between the incision 
in the right lower quadrant of the abdomen 
and the appearance of symptoms suggest- 
ing an inguinal hernia was calculated. In 
the three cases with an unknown type of 
incision in the right lower quadrant the 


average time was 4.7 years. In the nine 
patients with a low right rectus incisional 
scar the interval was six years. In the 
nineteen cases with a right McBurney 
scar the time interval was 5.8 years. In 
short, it took approximately five years of 
the stress and strain of ordinary living to 
push the peritoneal pouch through the 
internal abdominal ring sufficiently to 
cause symptoms. It is stressed that all but 
four of the thirty-one hernias were the 
indirect type. 

COMMENT 

It seems significant that so many cases 
of right inguinal hernia following an inci- 
sion in the right lower quadrant have been 
found. The additional finding of other 
cases in which a recurrence of a right 
inguinal hernia has followed an inci- 
sion in the right lower quadrant only 
strengthens the conviction that there is a 
definite relationship. 

In Figure i an attempt is made to illus- 
trate the possible anatomical reasons. 
The transversalis fascia which completely 
invests the abdominal cavity is found 
between the transversus muscle and preperi- 
toneal fat as a definite layer. It is partic- 
ularly clear cut when making a McBurney 
incision. Following it down it is found 
strengthening the edges of the internal 
abdominal ring. Any weakening of this 
structure will allow protrusion of the 
peritoneum through the opening. If we 
now postulate the non-closure of the 
transversalis fascia or its non-healing fol- 
lowing a McBurney incision, it is clear 
that the internal abdominal ring is weak- 
ened if not split apart. 

The technical reason for this can be 
demonstrated clearly. These fibers of the 
transversalis fascia course obliquely in the 
same direction as the transversus muscle. 
When they are split, the edges tend to 
retract widely. This has been proved m.any 
times by putting traction sutures through 
the edges of the transversalis fascia when 
making a McBurney incision. At the time 
of closure these same edges often are found 
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deeply retracted under the transversus hernias. It may be argued that these her- 
muscle, where they could be missed easilj' nias may be the congenital type and would 
by the closing suture. It is for this reason have appeared sooner or later in any event. 



Fig. I. This illustration depicts the anatomic continuity of the 
transversalis fascia between a right McBurney incision and a 
right inguinal incision, i, Obliquus externus; 2, obliquus internus; 

3, transversus abdominis; 4, fascia transversalis; j, conjoined 
tendon. 

that the practice of closing a McBurney The absence of scar tissue rings in most 
incision with one or two sutures, or even of these hernial sacs, indicating the lack 
none at all, in the internal oblique and of the attempt at normal closure of the 
transversus muscle layers is decried. There processus vaginalis, suggests a hernial sac 
is little doubt, however, that many Me- of non-congenital origin. Furthermore, 
Burnejf incisions closed haphazardly will when the McBurney Incision was felt from 
heal solidly and give rio further trouble, the inside of the abdomen, a weakness 
On the other hand, when in this series it is could be felt in many cases. In all cases the 
shown that one-sixth of all right inguinal transversalis fascia was found stretched 
hernias follow incisions in the right lower abnormally around the internal ring, 
quadrant of the abdomen, the failure to While it has been shown that in this 
take everj"^ precaution to insure a lasting series 12 per cent of a number of routine 
result is not to be condoned. hernias have followed incisions in the lower 

Additional evidence to support the abdomen, there was no adequate way to 
theory that inguinal hernias follow injury check the number of patients with incisions 
to the transversalis fascia in low abdominal in the right lower quadrant who developed 
incisions was found at operation for these right inguinal hernias subsequently. 



New Series Vol. LXIII* No. 2 


American Journal of Surgery 


217 


Thiessen — Inguinal Hernia 


SUMMARY 

1. Thirty-one cases of right inguinal 
hernia foIlo\Ying incisions in the lower right 
abdomen are reported. 

2. These cases represent 12 per cent of 
the total number of right inguinal her- 
niorrhaphies performed in the same period. 

3. Additional evidence is presented to 
support the theory that the non-closure 
or non-healing of the transversalis fascia 
following low abdominal incisions is the 
main reason for the subsequent appearance 
of the inguinal hernia. 

4. More accurate closure of McBurney 
incisions Avith special attention to the 
transversalis fascia is urged. 
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THE ROLE OF ASEPTIC BONE NECROSIS IN HIP LESIONS* 


Ernst Bergmann, m.d. 

NEW YORK, NEW YORK 


T he arrangement of vessels suppij’ing 
blood to the femoral head is unique. 
It is, therefore, in the hip joint more 



Fig. I. Healed fracture of the femoral neck in 
adolescent; proximal fragment in state of total 
necrosis; r indicates starting fibrous invasion. 


than anj'where else in the skeleton, that 
the sequelae of impaired blood supply can 
so readily be observed. Indeed, what is 
commonl}' known about aseptic necrosis of 
bone, is largely due to studies of the 
pathological status of the femoral head. 

Among the various causes of impaired 
blood flow to the upper end of the femur, 
those of traumatic origin are seldom the 
object of controversy since the^^ are best 
understood. 

Fractures of the Femoral Neck. Of prime 
significance among the traumatic hip 
lesions is the intracapsular fracture of the 
neck. The arteries, running through the 
inner lining of the capsule and entering 
the neck at the capsular attachment are 
thus eliminated, leaving intact only the 
small vessel of the ligamentum teres. Ex- 
cept in early life, this vessel is unable to 


provide for a sufficient collateral circula- 
tion to the head fragment. Generally, it 
supplies but a very limited area of the 
head, that is the zone around the “fovea,” 
seat of the attachment of the ligament. 
With increasing age the ligamentum teres 
grows thinner and thinner, and at a period 
of life at which the majority of hip 
fractures occur, it may have altogether 
disappeared. 

The fractured head, thus largefj' or 
entirely deprived of nutrition, undergoes 
aseptic necrosis and behaves more or less 
like a free bone transplant. This, however, 
does not necessarilj' mean that far reaching 
or permanent damage ensues. While it is 
true that necrotic bone takes no active 
part in the process of consolidation, the 
adjacent living bone of the distal fragment 
can unite with the head before this has 
gone through all the stages of reorganiza- 
tion. This fact has been established beyond 
doubt on the strength of microscopic 
sections. (Fig. i.) It is also known from 
experimental, clinical and radiological ob- 
servations, in which bone transplants 
become firmly incorporated at a time when 
the revitalizing process throughout the 
transplant cannot possibly be finished or 
even be well under waj". 

Therefore, the importance of more or 
less extensive necrosis of the head should 
not be overestimated as far as bony con- 
solidation is concerned. In this connection 
it is illuminating to compare former statis-, 
tics on hip fractures with those of recent 
years. In the pre- Whitman era bony union 
was indeed an exception. Figures as low 
as 6 per cent were then reported, most of 
these fortunate results probably being due 
to impaction. It is Whitman’s merit to 
have recognized the importance of an 
exact reduction and to have worked out a 


* From the Orthopedic Service of Bellevue Hospital, Dr. Arthur Krida, Director. 
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method of achieving reduction and of The incidence of necrosis of the head 
securing its maintenance. By this method" has, of course, been the same before and 
bony consolidation could be secured in after Whitman. Beside the lack of blood 



Fig. 2. Healed fracture six months after Whitman procedure; valgus position. 
Fig. 3. Same as Figure 2 two years later; late collapse. 

Fig. 4. Bony union after Whitman procedure; slight valgus position. 

Fig. 5. Same as Figure 4 two years later. Extensive residual necrosis, collapsed 

and walled od". 


about half the cases. By the introduction 
of internal splintage, be it nail, screw or 
bone peg, these figures could further be 
improved upon, so that at present cases oi 
bony union average about 75 per cent and 
reach over 90 per cent in the hands of some. 


supply there seem to be other reasons for 
the precarious outcome in intracapsular 
hip fractures. The other main dilliculty 
lies with the sources of new bone formation. 
The most important medium for callus 
formation is the periosteum and this is 
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absent within the joint, at least its main 
layer, the “cambium.” The central frag- 
ment cannot actively participate in pro- 



Fig. 6. Collapse of the head three years after 
nailing; slight valgus position. 

ducing callus. That leaves the endosteum 
of the distal fragment as the only source 
from which new bone is laid down. Endos- 
teal callus is inferior to the periosteal in 
amount if not in quality. In no event does 
the distal fragment produce sulTicient new 
bone to bridge a major gap between the 
fragments, hence the outstanding impor- 
tance of proper alignment and dependable 
retention. With these premises fulfilled, 
the chances for bon}’’ union are good, no 
matter how extensive the necrosis of the 
head may be. On the other hand, when 
reduction is unsatisfactory, the prospects 
of bony consolidation are poor no matter 
how much alive the head may be. 

Our failures, therefore, cannot simply 
be dismissed with the remark “no blood 
supply.” Usuall}' reduction has been in- 
sufficient from the beginning or it has not 
been maintained for some reason or other. 

The true significance of aseptic necrosis 
of the head comes to light after healing 
of the fracture. In a comparatively small 
number of cases, for which no exact figures 


can be given, but which may be estimated 
■ ranging from 10 to 20 per cent, there 
develops a pathological fracture, a depres- 
sion of that part of the head which is 
mainly subjected to weight bearing. This 
“late damage” usually occurs one to two 
years after consolidation of the fracture, 
while its groundwork has been laid at the 
moment of the injury. The collapse of this 
wedge-shaped sector of the upper quadrant 
may be followed b}' its separation from 
the rest of the head, a process not unlike 
the detachment of a joint mouse in osteo- 
chondritis dissecans. The fact that this 
collapse occurs at a time when all necrotic 
bone should long ago have been replaced 
led Phemister to assume that the process 
of repair may stop before its completion. 
It may well be that such areas of arrested 
repair occur much oftener than they 
become evident through their collapse. 
It appears that healing in valgus position 
of the head favors the infraction of these 
residual necroses. For it is in these cases 
that the head protrudes laterally and out 
of the acetabulum, leaving onl}’’ a narrow 
sector for carrying the body weight. 

This late collapse may occur after an}' 
of the approved methods of treatment. 
It has been observ’ed following the Whit- 
man procedure; it may be seen after in- 
sertion of a Smith-Petersen nail as well as 
after use of an autogenous bone transplant. 
(Figs. 2 to 8.) 

In all these cases bony union of the 
fracture preceded the ultimate collapse of 
the head. Only then do the mechanics of 
weight bearing come fully into play. 

Nothing, it seems, can be done to pre- 
vent the ultimate break down of an area 
of defective repair, nor can its occurrence 
be predicted. Equally undecided remains 
the question whether one method of 
treatment is more likely to entail ultimate 
collapse than the other. As is the case with 
internal splintage in general, the superior- 
ity of an autogenous bone graft over nail 
or screw is more a matter of personal belief 
than of proved evidence. For the object of 
immediate fixation the metallic device is 



S!e\v Series Vou LXIII, No. 2 Bergniailll BoilC WcCrOSlS American Journal or Surgery 221 

as efficient as the bone peg. Whether the Figure 9 is an .v-ray of a fractured 
latter carries an additional biological effect femoral neck, fourteen weeks after insertion 
is difficult to say. Greater statistical mate- of a bone peg. The specimen originates 



Fig. 7. Healed fracture after bone Fig. S. Eighteen months later 
pegging. collapse and demarcation of 

residual necrosis. 



Fig. 9. A'-ray of a specimen fourteen weeks Fig. io. Cut through same specimen as 
after bone pegging. in Figure 9. 


rial and more specimens will have to be from a sixty-three year old man who was 
studied. Such specimens, on the other operated upon nine days after the injury 
hand, are rarely obtained. It seems, there- (open reduction, bone peg, plaster spica). 
fore, justified to collect and report on these He died three and one-half months later 
scanty pieces of evidence. from pneumonia. The .v-ray shows the 
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transplant in good position, the fracture 
line still clearly visible and the fragments 
only in fair alignment. On a cut through 



Fig. u. Recent cpiphysc.il scp.Trntion. 


the specimen in the frontal plane (Fig. lo) 
it is noticed with the naked eye that the 
peg, as it runs through the distal fragment, 
is firmly incorporated. In contrast, that 
part of the transplant which is placed in 
the head fragment appears loose. In fact, , 
the head could be moved against both the 
peg and the shaft, the fragments being in 
fibrous union. Microscopically, the head is 
largely necrotic as is also the transplant. 
Only its surface, as far as it is surrounded 
by the living shaft, shows signs of reorgani- 
zation in accordance with its gross appear- 
ance. Nowhere are traces of new blood 
vessels to creep along the peg into the 
proximal fragment. This lack of revascular- 
ization is worth mentioning because the 
growing of new capillaries along the trans- 
plant into the head is said to be facilitated 
by this sort of fixation. 

On the other hand, one must bear in 
mind that the process of bony repair in 
this particular arrangement differs from 
the ordinary. Here we have the necrotic 
head, consisting of cancellous bone, and 
then, there is the dead transplant made 
up of massive cortex bone. Cortex, as is 
known from experiences, needs by far more 
time for being transformed into living bone 


than does spongiosa. Thus consolidation 
of the fracture and reorganization of the 
necrotic head may be finished at a time 
at which the cortex transplant is still in 
the process of repair. That bony union 
failed to occur in this case does not reflect 
upon the method of internal splintage; 
it simply serves to demonstrate that in the 
absence of a good reduction even the use of 
a transplant cannot assure consolidation. 
As far as clinical experience goes, one fact 
alone speaks clearly for the biological 
value of the bone graft: In old neck frac- 
tures with non-union the transplant maj' 
eventualK' bring about consolidation, while 
the purely mechanical devices usually fail. 

To sum up the significance of bone 
necrosis in fractures of the femoral neck, 
it may be said that due to the inactivity 
of the central fragment, the knitting is 
retarded. The late collapse of an area of 
residual necrosis is not a frequent com- 
plication. It is, however, equivalent to a 
failure despite the healing of the fracture, 
and it requires some sort of reconstruction. 

Epiphyseal Separation. What applies 
to fractures of the neck, holds good not 
without qualification for epiphyseal separa- 
tion. If the slipping takes place gradually, 
there seem to be ways of circulatory adjust- 
ment to the changed anatomical situation. 
But even in sudden, purelj-^ traumatic 
epiphyseal separation the vessels of the 
teres ligament alone may, at this age, 
provide for a sufficient collateral circula- 
tion. This is known from clinical experience 
and from e.xperimental studies as well. 
Personal experiments, carried out some 
eighteen years ago and aimed at producing 
traumatic separation of the upper femoral 
epiphysis, showed that not only the artic- 
ular cartilage but also the bonj^ part ma}^ 
sur\dve. The cartilage is of course kept 
alive by the synovial fluid, but bone and 
medulla tissue depend entirel}" on blood 
supply. In some instances the epiphj'^seal 
bone did not survive. 

It is by no means simple to obtain an 
^P’pFyseal separation in experiment. A 
great deal of force and some luck is re- 
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quired. Oftener than not, the femur would reduction and nailing the structural changes 
break rather than give at the desired level, seemed to indicate repair and bony sub- 
Naturally, the violent manipulation may stitution. But another six months later, 



Fig. 12. Fig. 13. Fig. 14. 

Fig. 12. Reduction by traction of three weeks’ duration, then nailed. Note the contrast in density. 
Fig. 13. Six months later structure comes back to normal. 

Fig. 14. Another six months later collapse of the epiphysis. 


damage the vessels of the round band. 
This in turn may account for the difference 
in outcome regarding necrosis or survival 
of the bon\' elements. 

Exactly the same observations as in 
experiments may be made clinically. Some 
epiphyseal separations heal without radio- 


the entire epiphysis, although healed in 
perfect position, collapsed. (Figs. 1 1 to 14.) 
While in the case just demonstrated the 
epiphysis broke down in toto, one may also 
find, like in fractures of the neck, a wedge- 
shaped area of residual necrosis years after 
reduction and consolidation. Such a devel- 



Fig. 15. Fig. 16. Fig. 17. 

Fig. 13. Slipped epiphysis. 

Fig. 16. Three months after reduction. 

Fig. 17. Three years later; wedge-shaped area of residual necrosis. 


logical signs of necrosis. Others may run 
through all stages of bone necrosis and 
repair. Krida and I demonstrated an 
impressive example of this kind; In a 
complete epiphyseal separation all roent- 
genological characteristics of necrosis were 
present; until about six months after 


opment is shown in Figures 15 to 17. 
Figure 15 is an epiphj'Seolysis in a twelve 
year old girl. The result of reduction with 
subsequent fixation for three months is 
shown in Figure 16. Three 3Tars later the 
wedge area appeared, surrounded bj^ a 
zone of condensed bone. (Fig. 17), Situ- 
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ated at a sector not subjected to full weight may again be jeopardized by forceful 
bearing, it escaped pathological fracture. manipulation. This holds true also for open 
Figure 1 8 shows such a wedge-shaped exposure of the hip. 



Fig. i8. A fully clctacliccl aseptic “.sequestrum.” 


piece of necrotic bone in the state of com- 
plete detachment. In this case, that of an 
eighteen year old girl, the exact nature of 
the preceding hip disease remained un- 
decided; the history suggested slipped 
epiphysis or Perthes’ disease. There was a 
striking contrast between the mild clinical 
symptoms and the .v-ray appearance. 



Fig. 19. Wccige-sliapcd residual necrosis 
ten years after traumatic dislocation. 


Traumatic Dislocation of the Hip. While 
ever so much emphasis has been laid on 
the precarious blood supplj' in fractures 
of the neck, only in recent years has it been 
realized that a similar predicament may 
arise from traumatic dislocation; and yet, 
it is obvious that wide tearing of the 



Fig. 20. Fig. 21. Fig. 22. 

Fic. 20. Disloc.ated hip. 

Fig. 21. Same as Figure 20 two years after reduction. 

Fig. 22. Same as Figure 21 another six months later. 


By and large it may be said that aseptic 
necrosis plays but a minor role in epiphys- 
eolysis. One fact stands out and is pretty 
generally appreciated; In attempting to 
reduce the displaced parts, no brusque 
maneuver should be applied. Its use is 
likely to do more harm than good; for 
what is left in the way of blood supply or 
has been reestablished through adaptation. 


capsule necessarily blocks part or all of 
the vessels running in the inner lining 
of the hip joint. In addition, the teres 
ligament is here also torn, thus eliminating 
this source of blood supply, too. In the 
young adult, the preferred age group for 
traumatic dislocation, more store can be 
set by this vessel than in old age fractures 
of the neck. 
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In 1931, I reported on late changes of 
the femoral head following traumatic 
dislocation. As in the previous conditions, 



its necessary section of the capsule, the 
following dislocation and reshaping of the 
head, conditions obtain quite similar to 



Fio. 23. Fig. 24. 

Fig. 23. Congenital dislocation, reduced in early infancy. 

Note the structural changes at weight bearing sector. 
Fig. 24. Fully detached joint body in congenital disloca- 
tion. 


here again we meet with wedge-shaped 
areas of necrosis which may collapse under 
the stress of weight bearing. Stewart, in 
1933, was the first in America to report on 
similar observations. Since then increased 
attention has been devoted to the conse- 
quences of traumatic dislocation (Phemis- 
ter, Kleinberg, Banks, Walker and others). 
Funsten reviewing twenty cases of dis- 
location found necrotic changes in six. 
Figure 19 shows such an area of necrosis 
ten years after the injury. The symptoms 
at the age of fifty-two were those of a 
moderate osteo-arthritis with only minor 
limitation of function. The fact that years 
may elapse before the ultimate damage 
becomes manifest assumes a certain sig- 
nificance in medico-legal decisions. 

More extensive changes are seen in the 
following series, showing the course of 
events over a period of two and one-half 
years. (Figs. 20 to 22.) 

It is interesting, but not altogether sur- 
prising that in those rare cases of traumatic 
dislocation in childhood the epiphysis may 
undergo changes identical with' Perthes’ 
disease, as has been observed occasionally. 

In arthroplasty of the hip joint with 


those in traumatic dislocation. Conse- 
quently, necrosis of the upper femoral 
end may develop, as has been reported by 
Phemister and ourselves. Even high oste- 
otomy has in extremely rare cases been 
followed by necrotic changes within the 
head. 

Congenital Dislocation . Conditions pres- 
ent in traumatic dislocation differ funda- 
mentally from those in congenital luxation. 
In the latter, the capsule is intact though 
elongated. The capsular vessels have suffi- 
cient time to become adjusted to these 
alterations. 

- It is true that in .v-ray the epiphysis fre- 
quently bears some resemblance to Perthes’ 
disease. However, the few microscopic sec- 
tions secured from such cases are different 
from those in coxa plana. In contrast to 
aseptic bone necrosis, prevalent in sections 
of Perthes’ disease, one finds here prin- 
cipally living bone with the character- 
istics of traumatic infraction. On the other 
hand, the articular cartilage is fibrillated 
and partly necrotic, while it is perfectly 
normal in Perthes’ disease. The damage to 
the articular cartilage may be explained 
by the traumatism of reduction and partly 
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by the Incongruity of head and acetabulum. 
However, it is questionable, whether the 
small number of cases thus examined 



Fig. 25. Specimen of Perthes’ disease; a, connec- 
tive tissue; (j, dead subchondral bone. 


allows of any definite conclusions. Be that 
as it may, one occasionally comes across 
.Y-ray findings in adult congenital disloca- 
tions which correspond fullj' to those 
described previously. 

Figure 23 shows the hip of a thirty-two 
year old woman reduced in early infancy. 
Again we find the wedge-shaped area at 
the weight bearing sector of the head. She 
had been practically symptom-free until 
the age of thirty. Figure 24 shows the hip 
of a twenty-nine 5'ear old female unsuccess- 
fully reduced in early childhood. Here the 
area of necrosis became fully detached, 
leaving a clearly visible defect in the center 
of the articular surface. 

Legg-Perthes’ Disease. In all the con- 
ditions previously discussed the aseptic 
bone necrosis can without much difficulty 
be traced back to traumatic interference 
with blood supply. Not so in Perthes’ 
disease. No explanation, satisfactory in 
every respect, has as yet been given. Bland 
embolism, first and foremost considered by 
Axhausen, has met with little approbation 
and indeed is objectionable. Since other 
forms of vascular occlusion as sclerosis or 
endarteritis are entirely out of the question, 
one has time and again fallen back to con- 
sidering traumatism of one form or other. 


As gross injuries can easily be ruled out by 
the history, emphasis has recently been 
laid on minor, repeated or permanent 
mechanical effects such as experienced 
almost by the normal use of a limb. The 
term “microtrauma” has been coined in 
this connection. 

Certain experimental findings lend some 
color to this theorrY Bone tissue like an 
industrial material was tested for its power 
of resistance by subjecting it to all sorts 
of mechanical force. In the course of these 
experiments, cancellous bone turned out to 
be very elastic, particluarly. if covered with 
cartilage. Up to a remarkable degree of 
compression the bone may regain its former 
shape without so much as fracturing the 
smallest trabecula. On the other hand — 
and here the theorj’ sets in — the enclosed 
medulla tissue with its tinj’ tender cells 
and capillaries ma}' not withstand such 
pressure and die off (by thrombosis rather 
than embolism). This will then be followed 
by necrosis of the bony substance proper. 

However that may be, the specimen of 
Legg-Perthes' disease, secured through 
operation or autopsy’ reveal the character- 
istics of aseptic bone necrosis. Fluid was 
found underneath the articular cartilage 
(Steele), a finding which suggests colliqua- 
tion necrosis, not uncommon in necrosis of 
other tissues. As a rule, sections of speci- 
men show such stages of bone necrosis and 
replacement as they correspond to the 
respective phases of the disease: living 
cartilage, dead bone and dead medulla, 
or the medulla spaces already revascular- 
ized and invaded by new fibrous tissue with 
the bonj-^ framework still necrotic or finally 
the bone proper in the process of “creeping 
substitution.” 

Some pictures as published by Axhausen 
and myself are here reproduced: Figure 25 
shows the sequestrum-like separation of a 
large part of the epiphysis from the other- 
wise already reorganized though flattened 
and deformed head. The epiphyseal disc 
is completely ossified. The greater part of 
the epiphysis consists of living bone, the 
arrangement of its lamellae suggesting 
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recent reorganization. Figure 26 depicts disease. On gross inspection the mush- 
another specimen of Perthes’ disease at roomed head rests on an extremely short 
the height of its course. At a is an area of neck. An .v-ray (Fig. 32) shows the de- 


C. 



Fig. 26. Another specimen of Perthes’ disease; a, collapsed 
dead subchondral bone; b, dead bone, not collapsed; r, 
fibrous invasion; d, epiphyseal plate; e, new bone laid 
down. 


collapsed dead subchondral bone; b de- 
notes a zone of necrotic trabeculae but not 
collapsed. At c the dead medulla is already 
replaced by “fibrous invasion;” d marks 
a piece of the living epiphyseal plate. At e 
the substitution of the dead trabeculae by 
new bone is in full swing. Figure 27 shows 
the femoral head of a seventeen year old 
boy who for several years had suffered 
from Perthes’ disease. Figure 28 is an 
.\--ra3" of the specimen. A frontal section 
(Fig. 29) through the middle of the head 
reveals on gross appearance an area of 
subchondral necrosis (a), the remains of 
the epiphj^seal disc (b), a fold of articular 
cartilage (c) and the teres band (d). The 
same at low magnification is Figure 30. 
a is the articular fold, b the ligamentum 
teres. At c the subchondral necrosis is 
made up of collapsed minute fragments 
surrounded bj' dead medulla cells. The 
necrotic part is walled off from the adja- 
cent living bone b}' a band of vascular 
connective tissue (d), containing numerous 
giant cells; e points at the remains of the 
disc. 

Still a later stage of the disease maj^ be 
seen in the following series. (Figs. 31-33-) 
A bo3^ who at the age of six started with 
hip trouble was thoroughlj’^ followed up 
through the j-ears. At the age of ten the 
disease had reached its clinical end stage. 
At fourteen he died from pulriionarj- 


formitj' and marked structural changes. 
In the section (Fig. 33) there are still 

Fig. 27. 



- i- 



Fig. 28. 

Fig. 27 . Gross appearance of the head in 
Perthes’ disease. 

Fig. 28. A'-ray of same specimen. 

islands of dead bone (a) to be seen amidst 
proliferation of cartilage tissue fibrillated 



220 American Journal of Surgery Bcrgmanil BoHC N CCrOSls 


February, 1944 


at its superficial layers. Borderinp; this had had Perthes’ disease at the age of nine 
zone IS one of thickened li\Mng spongiosa and was subjected to wearing a brace for 
(b), its spaces filled with fibrous medulla, two years. He ' remained symptom-free 


a ■ <1 



Fig. 29. Cut through femoral head; a, subchondral necrosis; 
b, remains of epiphyseal plate; c, articular cartilage; d, 
ligamentum teres. 


4 



Fig. 30. Same as in Figure 29 on low magnification; a, articular 
cartilage; b, ligamentum teres; c, fragments of necrotic bone; d, 
connective tissue; c, epiphyseal plate. 


To find residual islands of dead bone eight 
years after the onset of the disease and four 
years after its clinical conclusion is par- 
ticularly significant in the light of what 
Phemister has so aptly characterized as- a 
premature arrest of the process of bonj" 
replacement. 

In this connection the following observa- 
tion is of interest. A man of thirty years 


until the age of thirty, then strained him- 
self while bending forward and felt some- 
thing snap in his hip. Ever since he had 
marked discomfort on walking. When first 
seen three weeks after that strain, a slight 
limitation of fle-vion and abduction was all 
that could be found clinically. The .v-ray 
(Fig. 34) showed a somewhat flattened, 
laterally protruding head with a wedge- 
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shaped piece of demarcated bone at the not been able to obtain free joint bodies, 
weight bearing sector. Three and one-half whate^■er the arrangements might have 
years later he aga'in felt a snapping sensa- been. In Figure 36 the result of an experi- 



tion in his left hip immediately followed by 
“locking.” It unlocked soon thereafter, but 
left him with a permanent pain in the hip. 
An .v-ray (Fig. 35) revealed now a fully 
detached joint mouse. The de^•elopment of 
a free joint body is rare during the acute 
stage of Perthes’ disease; it is extremely 
unusual as a late complication. That 
it should have happened in a case so 
thoroughly guarded from weight bearing 
through two full years of continued brace 
wearing makes one wonder. 

Osteochondritis Dissecans. Much has 
been argued about the origin of free joint 
bodies. One school of thought considers 
the joint mouse as nothing but the result 
of an intra-articular fracture. The other 
school, widely accepted, in using the term 
osteochondritis dissecans expresses the 
opinion that a part of the joint surface is 
gradually walled off until it becomes fully 
detached. It is true that this final separa- 
tion of the joint body is frequently pre- 
ceded by trauma. Yet to consider the whole 
process as a simple fracture is hardly 
justified. Clinical e.xperience shows that 
intra-articular fractures consolidate like 
common ones without ever producing a 
joint mouse. Also in experiments, one has 


mentally produced articular fracture of the 
femoral condyle can be seen perfectly 



healed in three weeks after injury. Figure 
37 shows a \yedge-shaped piece of the 
femoral condyle fully incorporated four 
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weeks after it had been gouged out and role. Young adults indulging in vigorous 
immediately re-implanted. physical activities are mostly alficted, 

The histological characteristics of a free and it is preferably the knee or elbow joint 



Fig. 33. Low magnification; a, residual bone necrosis; h, 
living spongiosa, thickened trabeculae. 



Fig. 34. Old Perthes’ disease showing a demar- 
cated area at the weight bearing sector. 

joint mouse also speak against its being a 
simple piece of fractured bone. Under its 
cover of living articular cartilage the bony 
core is in a state of aseptic necrosis, even 
when the bod\' is taken out immediately 
after the alleged trauma. Yet in spite of 
ail these facts, mechanical effects play a 



Fig. 35. Same hip as in Figure 34 over three 
years later, presenting a fully detached 
joint mouse. 


particularly e.xposed to mechanical strain. 
The aforementioned theory of repeated 
traumatism to lay the groundwork of 
circumscribed subchondral necrosis may 
serve to bridge the differences of opinion. 

Osteochondritis dissecans of the hip 
joint is not a common lesion. I had occa- 
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sion, fifteen years ago, to report such a 
condition and since then a moderate num- 
ber of similar observations appeared in the 
literature. What made our case remarkable 
was that the free body had not developed 
from the weight bearing sector and, 
secondly, that the head was perfectly 
round, neither mushroomed nor laterally 
protruding. 

The patient, a twenty-four year old man, 
had been in perfect health until two months 
prior to admission. At that time he 
noticed pain in the knee without preceding 
trauma. On clinical examination the hip 
joint allowed only a spring-like motion 
as if in the state of locking. The x-ray 
showed an almond-sized piece of the head 
apparently fully detached and originating 
from the lower medial quadrant. (Fig. 38.) 
Anterior arthrotomy brought to light a 
fully detached joint mouse of more than 
almond size with part of the teres band 
attached to it. The defect in the femoral 
head was lined with a layer of reddish- 
brown connective tissue. The microscopic 


Caissori Disease. Among the non-trau- 
matic bone lesions based on impairment 
of circulation, those arising from gas 



Fig. 36. Experimentally produced articular frac- 
ture, healed three weeks after injurj-. 


embolism in caisson workers are best under- 
stood, largely due to the instructive reports 
of Phemister and his associates. Their 
observations have since been confirmed 
from different quarters. Systematic exam- 
inations of caisson workers have brought 
to light such changes in about one-third 
of their number with only a very few being 
actually ill. 



Fig. 37. Wedge-shaped piece of femoral condyle, fully 
incorporated four weeks after being gouged out and 
rcimplanted (experiment). 


appearance (Fig. 39) was the usual, well 
known from the free bodies of knee or 
elbow joint: the articular cartilage essen- 
tiall}' alive, the bony part mainly in the 
state of aseptic necrosis. In the subchondral 
zone there was some apposition of new 
bone, the only feature not quite in line 
with the ordinary appearance of a joint 
body. 


From the material of Bellevue Hospital, 
Walker reported an interesting case. This 
patient, twenty-six years ago, had worked 
as a sand hog and upon rapid decompres- 
sion instantly developed an acute attack of 
bends. After several weeks he was able to 
resume heavy work as a carpenter until 
1939 at which time he was grossly in- 
capacitated by increasing stiffness and pain 
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in his left hip joint. The .\-ray (Fig. 40) 
revealed advanced osteo-arthritic changes 
of this joint and also extensive bone 



Fir:. 3R. Ostcociioiulritis clissrcnns of the 
hip. 


infarctions in the femur and tibia of the 
same side. (Fig. 41.) These infarctions in 
the shafts and inetaphyscs, in silent areas 
as it were, had never caused symptoms. 
The osteo-arthritic hip was fused by 


bends on various occasions. On admission 
he was only able to move with his right 
lower extremity crossed over the left one. 
The right hip appeared locked in full 
adduction. An .v-ray of the right hip 
(Fig. 42) showed a collapse of the entire 
weight bearing surface, the head pro- 
truding laterally out of the socket. The 
left hip, also to some e.xtent limited in 
motion, revealed similar changes though 
perhaps less advanced. Nowhere were there 
infarctions of the long bones. In the pres- 
ence of a bilateral involvement of the hips 
a plastic procedure was decided upon. On 
exposure of the right hip, the collapsed 
part of the articular surface proved to be a 
completely detached piece of articular 
cartilage with a small layer of subchondral 
bone attached to it. Upon trimming down 
the upper femoral end to allow the insertion 
of a vitallium cup, numerous subchondral 
cysts were encountered. 

Osteo-arthrilis. Aseptic bone necrosis is 
not ordinarily a feature of osteo-arthritis. 



Fic. 3Q. Sanif as in Figure 38. .Microscopic section of the 
joint mouse; a, dead bone; b, dead articular cartilage; 
c, living articular cartilage; </, apposition of new bone. 


operation since the other hip was perfectly 
normal. 

Another patient with caisson disease was 
operated upon by Dr. Krida. This forty- 
six year old man had worked as a sand hog 
up to two years prior to admission. From 
then on he complained of increasing pain 
and stiffness in his right hip. He had had 


yet occasionally it maj’ be. As to the order 
of events; it is perhaps more appropriate to 
say that osteo-arthritis may develop on the 
basis of an aseptic necrosis of undeter- 
mined origin. Since osteo-arthritis is not 
so much a disease of itself as it is a second- 
ary development resulting from trauma, 
from incongruity of the joint surfaces or 
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Fig. 40. Advanced osteoarthritis on the basis 
of aseptic bone necrosis in caisson disease. 



Fig. 41. Femur and tibia of the 
same side. 


other mechanical or inflammatory changes 
of a joint, it may natural!}' follow a sub- 
chondral bone necrosis. This brings to 



Fig. 42. Collapse of the weight bearing 
sector of the liead in another caisson 
worker. 


mind tiie old controversy whether the 
initial phases of osteo-arthritis start out 
from the articular cartilage or the adjacent 
bone. However that may be, the fact 
remains that not seldom do osteo-arthritic 
femoral heads (Figs. 43 and 44) display the 
familiar collapse and demarcation of the 
weight bearing sector, ending either in 
complete detachment or else in eventual 
re-incorporation of the depressed area. 
Clinically and in .v-ra}' these hips have the 
same earmarks as those in caisson disease 
and indeed they are fundamentally of the 
same nature although the cause of the 
circulator}' disturbance is unknown. 

Tuberculosis 0/ the Femoral Head. It 
may seem strange to include in this collec- 
tion a condition so entirely different in 
nature. Yet certain forms of epiphyseal 
tuberculosis due to vascular occlusion 
through embolism by tuberculous material 
may be accompanied by anemic infarcts 
of a truly aseptic type. (Figs. 45 and 46.) 
Erroneously each infarcts are sometimes 
referred to as sequestrum. Only the super- 
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imposed pj^ogenic infection would bring 
about sequestration. Without mixed infec- 
tion the necrotic area is aseptic and cioselj'^ 






Fig. 44. 

Figs. 43 and 44. Collapse of the weight bc.iring 
surface in osteoarthritis of undetermined 
origin. 

resembles in microscopic section the picture 
of osteochondritis dissecans prior to the 
detachment of the joint body. 

SUMMARY 

The pathological disorder of the femoral 
head is largely one of aseptic necrosis. 
Its significance in fractures of the femoral 
neck is generally appreciated. The role it 


plays in traumatic dislocation has in recent 
years been more and more recognized. 
From epiphyseal separations ischemic ne- 



Fig. 45. Anemic bone infarct in tuberculosis 
of the hip. 

crosis may or maj’’ not ensue. Congenital 
dislocation may also entail circulatory 
impairment for the femoral head. While in 
Perthes’ disease the radiological and path- 
ological train of events is well known, the 
cause of the epiph3^seonecrosis is still a 
matter of conjecture. The same is true in 



Fig. 46. A'-ray of same specimen as 
in Figure 45. 

osteochondritis dissecans and in those cases 
of osteo-arthritis which are characterized 
b\' collapsed and more or less demarcated 
areas of necrotic bone in the tveight bearing 
sector. Embolic interruption of circulation 
to the femoral head is undisputed in 
caisson disease alone. 
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SEDATION IN PATIENTS WITH ACUTE HEAD INJURY* 


E. S. Gurdjian, m.d. and Major J. E. Webster, m.c. 

DETROIT, MICHIGAN 


T he management of the restless pa- 
tient with cranial trauma is often 
trying and difficult. Restlessness of 
varying degrees, sometimes to the point 
of requiring restraint, is frequently en- 
countered and is undesirable. Management 
calls for recognition and removal of the 
causes for the restlessness. The use of 
analgesic sedative and hypnotic drugs 
should be a final resort. The selection of the 
most efficacious and at the same time the 
least disturbing to the restorative processes 
has been of interest to us. 

TECHNIC 

The technic used in this study is the 
same as described in a previous paper.* 
The cerebrospinal fluid pressure was ob- 
served continuously for one and a half to 
three hours by attaching a water manom- 
eter to a needle inserted between the sec- 
ond and third or third and fourth lumbar 
vertebrae; averages were recorded every 
five minutes. The drug or drugs were 
administered about fifteen minutes after 
the start of the experiment. In the group 
given chloral-bromide, repeated punctures 
were made at different lumbar interspaces 
to observe the spinal fluid pressure. The 
number of drops of spinal fluid lost during 
the puncture was noted. The blood pressure 
and respirations were recorded every fifteen 
minutes. The effect of the drugs upon pain, 
motor activity', color and general appear- 
ance were also noted. 

RESULTS 

In this paper are discussed the results of 
studies of chloral-bromide, and of codein 
and nembutal. The effect of morphine and 
sodium phenobarbital upon patients with 
cranial trauma was presented in detail 
in a previous report.' Morphine was found 
to cause a consistent and undesirable rise 


in cerebrospinal fluid pressure in cases of 
severe head injury. The respiratory rate 
was usually lowered and in some instances 
cyanosis occurred. In patients without 
apparent pain, or with no apparent cause 
for pain, the effect on motor activity was 
not uniform. In some, the restlessness 
continued; in others, a profound hypnosis 
was produced. Sodium phenobarbital in 
5 gr. intramuscular doses did not influence 
the cerebrospinal fluid pressure, respira- 
tions, blood pressure or pulse. In manj' 
instances, it had no appreciable sedative 
influence. 

Chloral-bromide Solution. A solution of 
5 gr. of chloral and 1 5 gr. of sodium 
bromide in one ounce of water was ad- 
ministered to seven patients with cranial 
trauma, rectallj' in four instances and 
orally in three cases. The cerebrospinal 
fluid ‘pressure was recorded bj^ repeated 
punctures. (Fig. i.) There was no increase 
in the fluid pressure and the drug was found 
to have little sedative effect except in one 
patient in whom a deep sleep lasting for 
one hour was produced. 

Codein and Nembutal. One and one- 
half gr. of codein intramuscularlj- and 
3 gr. of nembutal orallj'^ was administered 
in fourteen patients. Both were given 
intramuscular^' in four cases. In Table I, 
the pertinent data in these cases are given. 
All but three had fractured skulls, and 
among thirteen, including three without 
fracture of the skull, there was blood}" or 
xanthochromatic spinal fluid. In one in- 
stance, a significant rise in the cerebro- 
spinal fluid pressure occurred (Case 2, 
with a rise of 205 mm. at the end of one 
hour. The pressure then dropped to below 
the initial level at the end of ninety-five 
minutes). A sedative effect was obtained 
in ever}" instance except two. The patients 
were usually asleep ten minutes after the 
administration of the drugs. A slowing of 
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the pulse was noted; the respirations also 
tended to lower; there was little ^■ariation 
of the blood pressure. Of the various drugs 
used, the combination of codein- and 
nembutal was found to be superior. It 
was found that these drugs could be re- 
peated to promote continued restfulness 


Their control is dependent mainly upon 
constant nursing care and close observation. 

The distended bladder may be catheter- 
ized as early as possible and usually later 
catheterizations may not be necessary. An 
adequate airway is provided by the posi- 
tion of the patient free from flexion of the 


TABLE I 

SYNOPSIS OF HE.A.D I.NJURY C.-\SES GIVEN NEV.BUT.A.L GR. 3 BY MOUTH OR INTRAMUSCULARLY, 

AND CODEIN GR. I }4 INTRA.MUSCULARLY 


Vital Functions 


Oise i 0 • I 

No.. 'Asc! 
e rluid 

OCX 1 

Initial ' 
Pressure 

Mighest 

Pressure 

1 Pressure 
at End 

Net 

Change 

Day 

of 

Test 

, Frac- 
tured 
Skull 

Fluid 

Blood 

Pressure 

Pulse 

Respira- 

tion 

iM 66 Xantho. 

155 

>55 

150 

~5 

9 

^'cs 

2 drops 150/75 

68-64 

18-16 

2M 51 . Blood V 

245 

450 

220 

• +205 

12 

No 

130 60 

10 drops 145 90 

85-80 

20- 1 8 

3.M 57 i Slightly 

250 

270 

265 

"i~20 

2 

Yes 

3 drops 140 go 

92-86 

32-28 

‘ Bloody 
4M 27 Bloodv , 

720 

750 

500 

+30 

2 

^'cs 

10 drops 130, 80 

56-50 

16 

j.M 50 . Clear 

165 

210 

140 

+45 

1 1 

Yes 

None 125, 80 

84-74 

23- >9 

6F 26 ' Clear 

250 

280 

250 

+30 

2 

Yes 

5 drops 1 10, 70 

92-86 

24-20 

7F ■ 58 ‘ Slightly 

190 

230 

240 

' -^40 

8 

No 

3 drops 158/100 

85-80 

16-14 

, Bloody 
SM 24 ! Xantho. 

270 

300 

300 

+30 

9 

No 

150 90 

5 drops 120 70 

96-94 

16-13 

oF : 21 i Xantho. 

250 ' 

300 

205 

t 5 o 

5 

1 es ' 

3 drops I lO/'Sj 

90-85 

13-12 

loM i ? 1 Xantho. 

350 

400 

275 

+ 50 

10 

No 1 

1 1 5 80 

5 drops, 1 30, '75 

80-68 

I 5-12 

1 iM j 47 ' Xantho. 

I2J 

•45 

•45 

+20 

5 

\’es 

8 drops' 106 '74 

84-76 - 

17-15 

12.M ; 66 1 Bloodv 
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475 

295 

■ — 1 80 

5 

^'es ; 
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69-58 

17-15 

13M i 56 j Clear 
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1 1 

Yes i 
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15-14 

I4M ' 51 I Clear 
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12 
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3 drops 140/100 
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9 

j 
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150- I 10 
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1,-0 

-8 
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and that fractions of the original dose were 
often effective as maintenance doses. ( Fig. 
2.) 

COMMENT 

There are several factors -which con- 
tribute to the production of restlessness in 
the injured patient apart from the stimula- 
tion due to cerebral damage. These include 
distention of the urinary bladder, an inade- 
quate airway, pain from associated in- 
juries, and discomfort from a soiled bed, 
noise, handling of the patient, restraints, 
dehydration and abdominal distention. Be- 
fore sedative drugs are indicated, such 
factors must be considered and controlled. 


neck and by a conscientious effort to 
remove all collecting mucus with a suction 
apparatus. Oxygen by means of a catheter 
placed in the nasopharynx may be of 
benefit. The patient must not be fed if any 
doubt exists as to the integrity of the 
swallowing refle.x e.xcept b}’ tube adminis- 
tration. Pain from associated injuries must 
be relieved; an adequate Intake of fluid 
is advisable (2,000-2,500 cc.). Freedom 
from noise, light, movements, extremity 
restraints and a wet bed is helpful in 
promoting restfulness. When these con- 
ditions have been fulfilled, there are pa- 
tients who still remain active and therefore 
require sedative drug therapy. In these 
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studies we liave now become more familiar 
with the effects of morphine, sodium pheno- 
barbital, codein and nembutal, and chloral- 
bromide solution. 

From clinical observations of the drugs 
evaluated, codein and nembutal appear 
to be the sedatives of choice, most effi- 
caciously used in combination. They usu- 
ally produce rest and the sleep brought 
about by their use approximates normal 
sleep. The action of these drugs in combina- 
tion is rapid; and if the patient is not dis- 
turbed, the sleep may continue from one to 
five hours. The cerebrospinal fluid pressure 
is not significantly disturbed; there are no 
undesirable changes in the vital functions. 
However, their use should be discontinued 
as soon as possible. Routine administration 
of any sedative drug is condemned. When 
restlessness continues for many days or 
weeks, it may be desirable to change to 
another drug. 

In material which is to be published in 
detail elsewhere, oxygen content, per- 
centage of saturation and carbon-dioxide 
content were recorded in the normal, 
morphinized and nenibutalized dog. The 
oxygen content and percentage of satura- 
tion tend to decrease slightly following the 
use of the drugs as also noted by McClure, 
Hartman, Schnedorf and Schelling.- How- 
ever, the arteriovenous difference remained 
about the same as in the normal which 
suggests satisfactory utilization of the 
oxygen by the brain. Of course, it is ad- 
mitted that simultaneous accurate blood- 
flow studies alone can prove this point 
beyond dispute. Although the available 
oxygen may be adequate in amount, its 
utilization by all or certain groups of cells 
of the ners'ous system may not be satis- 
factory in the presence of sedatives and 
narcotics. The contributions of Michaelis 
and Quastel,'* Quastel,^ and Gerard^ sug- 
gest that slieed brain tissue does not 
absorb as much oxygen in a solution of a 
barbiturate but that apparently no lasting 
damage is done to the tissue, for the reac- 
tion is reversed and normal absorption 
recurs after the same tissue is taken out of 
the barbiturate environment. As to the 
similarity of results in experiments in vitro 


compared with findings in vivo, one may 
say that surviving tissue undergoes many 
chemical changes tending to lower its 
ability to carry on metabolic activity. The 
dosage of the drug maj' also be different 
under varying circumstances. The work 
of Stone® indicates that phosphorous com- 
pounds and lactic acid in the brain change 
with anoxia and death but no such change 
obtains with the use of nembutal or mor- 
phine alone. It is our belief that although 
histotoxic anoxia may be a factor, the 
judicious use of certain narcotic and sed- 
ative drugs in moderate doses is justifi- 
able and proper when needed. 

From our experience, the use of mor- 
phine should be avoided, except when its 
use becomes imperative as an analgesic. 
Objections to its administration outnumber 
those of the codein and nembutal. 

CONCLUSIONS 

The use of codein in combination with 
nembutal is recommended for the restless- 
ness due to cerebral injury after secondarj'^ 
disturbing factors have been eliminated. 
Codein and nembutal is effective and least 
harmful based upon a study of the cerebro- 
spinal fluid pressure, pulse, respirations, 
blood pressure and motor activity. Their 
use should be discontinued as soon as 
possible and their routine use is con- 
demned. The use of morphine should be 
avoided except when it becomes imperative 
for relief from pain. 
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C EEPR^'N (brand of cetylpyridinium 
chloride) is a quarternary ammo- 
nium compound which possesses a 
very high degree of germicidal activity, 
both in the absence of scrum and in the 
presence of lo per cent scrum. It has been 
shown in the laboratory to be effective 
against a wide variety of pathological 
organisms, particularly against those or- 
ganisms ordinarily considered responsible 
for cutaneous contamination and wound 
infections. 

Toxicity studies have shown that this 
quarternary ammonium compound has a 
very low toxicity, considerably lower than 
similar compounds containing the benzyl 
radical. 

Cetylpyridinium chloride (Ceepryn 
brand), is a white, crystalline powder of 
definite chemical composition, readily sol- 
uble in water, alcohol and acetone. Ceep- 
ryn, in solution forms a neutral mixture 
and has the quality of lowering surface 
tension; therefore, solutions of Ceepryn 
are quite detergent. 

There were four features of this new 
germicide that prompted its study and 
clinical use, namely, its high germicidal 
activity on a wide variety of organisms; 
its relative non-toxicity; its high deter- 
gence, and the fact that it did not contain 
any phenols or heavy metal, such as 
mercury, which in some cases is irritating. 

In hlarch, 1940, the use of this tincture 
was made routine on all the wards of the 
Youngstown Hospital for complete in- 
vestigational study. 

Ceepr^m Tinted Tincture 1:200. Since 
we noted from laboratory studies that this 
type of compound is somewhat inactivated 


by the presence of soap, we believed it was 
particularly adaptable to our routine 
method of preoperative preparation of 
the skin. The routine we used in all oper- 
ations and all technics is as follows: When 
possible, the night before for in case of 
emergency, immediately prior to operation) 
the patient has at the bed, a dry shave of 
the part to be prepared for surgery. There 
is no sterile dressing placed over the part. 
When the patient is brought to the oper- 
ating room, the operative field is scrubbed 
twice, thoroughly, with ether using two 
separate sponges. The technic with Ceep- 
ryn is then to apply two coats of Ceepryn 
tincture 1 :200, the first being allowed to 
dry partially, before the second coat is 
applied. We have used the above technic 
with this new germicide in every laparot- 
omy, amputation (breast, e.xtremities, etc.), 
dilatation and curettage, excision of glands 
of the neck, ligation of varicose veins, etc. 

At Youngstown Hospital we have had 
an average of 6,000 surgical operations 
per year. Therefore, this clinical study 
covers the results in around 1 8,000 cases. 

With one feature of Ceepryn, have we 
been particularly impressed, and it is this 
feature which we wish to stress particu- 
larly in this report: There has been no 
instance of irritation, and there have been 
evidenced no idiosyncrasies to the drug. 
Added to this is the important clinical 
point that we have had no postoperative 
infections during this period. 

The above outlined technic of preopera- 
tive preparation of the skin, offers the 
foliow'ing advantages in our estimation: 
(1) it is time saving; (2) it is fool-proof 
(eliminating a certain stated period of 
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scrubbing) and (3) it is cheaper (the process 
eliminating soap, alcohol, etc.)- These 
three points, coupled with the fact that we 
.have observed no irritation and experi- 
enced no infections, has made us consider 
that Ceepryn is, in our experience, the 
closest approach to the ideal cutaneous 
disinfectant that we have been able to find. 

There are also certain practical points 
concerning the use of Ceepryn that we wish 
to mention. When an appendectomy is 
done, for example, we have not used the 
purse-string type of suture, inverting the 
stump. When the distal end of the appendix 
has been severed, we touch the proximal 
end with phenol, then with alcohol, then 
with Ceepryn tincture 1:200; in addition 
we paint the entire cecum and the rough 
edges of the mesocolon with the tincture. 
We have experienced no irritation from 
this procedure. 

Another practical feature in the use of 
this preparation is, that contrary to certain 
mercury antiseptics, it can be used to paint 
the tissues before the application of elasto- 
plast without resulting irritation. In the 
application of Unna’s Paste boot, the 
whole leg is covered with Ceepryn tincture 
1:200. These boots have been allowed to 
remain on for six or eight weeks in men 
working in the steel mills, in an environ- 
ment of high temperature. In 150 patients 
so treated, there has been no irritation. 

Bacteriological Studies oj Ceepryn Tinted 
Tincture 1:200. The bacteriological in- 
vestigation of a series of patients, upon 
whom Ceepryn tincture was to be used, 
applying the above preoperative technic, 
was undertaken to determine the efficacy 
of Ceepryn tincture as a cutaneous dis- 
infectant for the operative field. 

Fifty unselected, routine consecutive 
cases were studied. As most of the surgeons 
and their assistants were unaware of this 
study, there were no deviations in the pre- 
cautions taken by them in the preoperative 
technic. 

The following culture media were used 
in our study: Tryptose phosphate broth, 
blood agar and dextrose agar. Each batch 


of culture media was first tested before 
use and was found to be highly satisfactory 
for the cultivation of streptococcus, pneu- 
mococcus, Staphylococcus albus, Staphy- 
lococcus aureus and Bacillus coli. 

Three cultures were made, one in each 
media, from the skin of the preoperative 
field as soon as the patient was placed on 
the operating table and the preliminary 
preparatory dressings removed. Three cul- 
tures were taken on the same kind of media 
after the application of 1:200 solution of 
tincture of Ceepryn as soon as it dried and 
finally three cultures were made on the 
same kind of media after the operation 
was completed, just before the surgical 
wound was dressed. In all, nine cultures 
were taken from each case. 

Cultures were immedlateh' incubated 
at 37.5°c. and were observed and read at 
the end of twenty-four hours, forty-eight 
hours, and seventy-two hours. All cultures 
were taken with sterile cotton swabs, on 
wood applicators. 

The results obtained were as follows: All 
cultures from the operative field before the 
application of 1:200 tincture of Ceepryn 
were positive. All cultures from the opera- 
tive field, after the application of a 1:200 
tincture of Ceepr^m were negative. Forty- 
five cultures from the operative field after 
the operation was completed and before 
the surgical wound was dressed were nega- 
tive. Five cultures were positi^'e. 

The organisms found in all cultures from 
the operative field before Ceepryn was 
applied were : in twenty-five cases, Staphyl- 
ococcus albus, in fourteen cases, Staphyl- 
ococcus albus and an air bacillus, in one 
case Staphylococcus albus and strepto- 
coccus, in one case streptococcus alone, 
one case colon bacillus alone, in two cases 
colon bacillus and staphylococcus, in one 
case an air bacillus alone, in two cases 
Pneumococcus and Staphylococcus albus, 
in one case pneumococcus and an air 
bacillus, in two cases Micrococcus catar- 
rhalls and Staphylococcus albus. 

In the five positive cultures obtained 
after the operation was completed were: 
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No.! 

Operation 

Culture before Ceepryn Application 

Culture 

after 

Ceepryn 

Application 

Culture after Completion 
of Operation 

I 

Appendectomy 

Positive 

Large gram positive air bacillus 
Staphylococcus albus 

Negative 

Negative 

2 

Herniotomy 

Positive 

Staphylococcus albus 

Negative 

Negative 

3 

Median laparotomy 

Positive 

Staphylococcus albus 

Negative 

Negative 

4 

Appendectomy 

Positive 

Staphylococcus albus 

Negative 

Negative 

5 

Saphenous ligation 

Positive 

Large gram positive air bacillus 
Staphylococcus albus 

Negative 

Negative 

6 

Appendectomy 

Positive 

Staphylococcus albus 

Negative 

Negative 

7 

Appendectomy ' 

Positive 

Large gram positive air bacillus 
Staphylococcus albus 

Negative 

i 

i 

Negative 

8 

Median laparotomj’ 

Positive 

Large gram positive air bacillus 
Staphylococcus albus 

Negative 

Negative 

9 

I'umor ot‘ knee I 

Positive 

Staphylococcus albus i 

Negative 

Negative 

10 

Breast tumor 

Positive 1 

Staphylococcus albus j 

Large gram positive air bacillus j 

Negative 

Negative 

1 1 

1 

i 

D& C 

Positive j 

Staphylococcus albus 

Large gram positive air bacillus 

Negative j 

Diphtheroid bacillus 

12 

Appendectomy 

Positive 

Staphylococcus albus 

Negative 

Negative 

>3 

Appendectomy 

Positive 

Staphylococcus albus 

Negative 

Negative 

14 

Cholecystectomy 

Positive 1 

Streptococcus j 

Negative 

1 

Negative 

'5 

Saphenous ligation 

Positive i 

Staphylococcus albus 1 

Negative ; 

Negative 

16 

Saphenous ligation 

Positive I 

Staphylococcus albus j 

Negative ; Negative 

1 

I" 

Median laparotomy 

Positive 1 

Large gram positive air bacillus 

Negative 

Negative 

18 

Herniotomy 

Positive 

Large gram positive air bacillus 
Staphylococcus albus 

Negative 

Negative 

«9 

D&C i 

i 

i 

Positive 

: Staphylococcus albus 
! Streptococcus hemolvticus 

Negative 

Negative 

20 

Median laparotomy ! 

j 

Positive 

Staphylococcus albus 

Negative 

Negative 

21 

Perineal repair | 

Positive ' 

Staphylococcus albus 1 

Large gram positive air bacillus 

Negative 

Negative 

22 

Median laparotomy 

Positive staphylococcus 

Albus 

Negative , 

Negative 

23 

Median laparotomy ; 

1 

Positive 

Staphylococcus albus 

Large gram neg. & pos. air bacilli 

Negative 

Negative 

24 

Circumcision 

! 

Positive 

Staphylococcus albus 

Large gram positive air bacillus 

Negative 

vr . ! 

Negative 

25 

Saphenous ligation i 

1 

Positive 

Staphylococcus albus 

Negative i ! 

Negative 
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5 

i 

No., 

Operation | 

j 

i 

Culture before Ceepryn Application 

Culture 

after 

Ceepryn 

Application 

Culture after Completion 
of Operation 

26 

1 

1 

Appendectomy j 

Positive 

Staphylococcus albus 

Large gram positive air bacillus 1 

Negative 

Negative 

27 ! 

\ 

Saphenous ligation ! 

Positive 

Staphylococcus albus 

Negative 

Negative 

28 1 

Cliolecystectoniy 

Positive 1 

Staphylococcus albus | 

Negative 

Negative 

29 i 

Median laparotomy J 

1 

Positive 1 

Staphylococcus albus 1 

Negative 

1 Negative 

j 

30 : 

! 

! 

D & C I 

i 

Positive ' 

Pneumococci 

Large gram positive air bacillus 

’ Negative 

! Staphylococcus albus 

! 

31 : 

i 

Repair D & C = 

j 

Positive ; 

Colon bacillus ! 

Negative 

1 

1 

Negative 

1 

1 

32 j 

Median laparotomy 

Positive 

Staphylococcus albus 

J Negative 

; Negative 

33 ^ 

Cholecystectomy 

1 

Positive 

Staphylococcus albus 

: Negative ■ 

Negative 

I 

34 ; 

D & C j 

Positive 1 

Staphylococcus albus j 

1 Colon bacillus 

Negative 

j 

1 Staphylococcus albus 

35 1 

Herniotomy 

Positive 

Staphylococcus albus 

Negative j 

Negative 

36 i 

Median laparotomy 

Positive 

Staphylococcus albus • 

Negative j 

Negative 

37 i 

i 

Appendectomy 

i 

Positive 

Staphylococcus albus i 

Negative 

Negative 

38 1 

! 

Cholecystectomy 

Positive j 

B. coli 1 

Staphylococcus albus j 

Negative 

j 

Negative 

39 

Saphenous ligation 

Positive I 

Large gram positive air bacillus , 

Staphylococcus albus 

Negative j 

Negative 

40 

' Saphenous ligation 

Positive 

Staphylococcus albus 

Negative i 

1 

Negative 

41 

D&C 

Positive 

Staphylococcus albus 
.Micrococcus catarrhalis 

Negative , 

1 

Staphylococcus albus 

42 

; Appendectomy 

Positive 

Staphylococcus albus 

j Negative 

, Negative 

1 

1 

43 

: Herniotomy 

( 

Positive 

Staphylococcus albus 

Pneumococci 

; Negative 

Negative 

44 

Saphenous ligation 

Positive 

Staphylococcus albus 

Negative 

Negative 

45 

1 Cholecystectomy 

! 

i 

Positive 

Staphylococcus albus 

Pneumococci 

Negative 

Negative 

46 

' Median laparotomy 

Positive 

Staphylococcus albus 

Negative 

j Negative 

47 

Appendectomy 

Positive 

Large gram positive air bacillus 
Staphylococcus albus 

Negative 

Negative 

48 

Head case 

Positive 

Staphylococcus albus 

Negative 

Negative 

49 

D&C 

Positive 

Staphylococcus albus 

Negative 

Large gram negative bacilli 

50 

Saphenous ligation 

i 

i 

i 

Positive 

Staphylococcus albus 

Micrococcus catarrhalis j 

Negative 

Negative 
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In one case an air bacillus alone, three cases 
Staphylococcus albus alone and in one 
case a diphtheroid bacillus alone. 

In referring to the table it will be noted 
that the positive cultures obtained after 
the completing of the operation were from 
dilation and curettage operations. (Table 
I-) 

In positive cultures, the growth ap- 
peared during the first twenty-four hours, 
and those cultures in which there were no 
grovlihs found in twenty-four hours, such 
cultures remained sterile after sevent^'-two 
hours. 

Ceepryn Aqueous Solution i ;iooo. Since 
October, 1941, we have used Ceepryn 
aqueous solution 1:1000 for all surgical 
procedures in which a germicidal solution, 
jrrigant, or wet dressing was indicated. 
Ceepryn appealed to us particularly be- 
cause of the fact that it did not contain 
any heavy metal, which might cause a 
chemical irritation, and it is isotonic. It 
was highly germicidal against the strepto- 
coccus and staphylococcus, which is the 
usual contaminant where irrigations or 
wet dressings are indicated, and its high 
detergency would permit the penetration 
of the germicide intimatelj' with the tissues 
under treatment, and would help in re- 
moving necrotic tissues. 

Ceeprjm aqueous solution 1:1000 was 
used in wet dressings for felons, glomus 
gangrene or thrombosis, and other minor 
conditions such as ingrown toe-nail and 
paronychia. The usual technic was the 
use of wet dressings for two to three da\'S. 
Good results were obtained in all cases and 
it was significant there was no maceration 
nor wrinkling of tissues. 

This solution was used prior to the 
injections of all tj'pes by means of a swab 
saturated with the solution. It was found 
that the solution cleansed the area to be 
injected very thoroughly and was much 
superior to alcohol, which is usually used 
for this purpose. 

This solution was found very useful in 
contused wounds requiring debridement. 
The technic employed here was as follows: 


the contused wound was cleansed with 
benzene, followed by irrigation and scrub- 
bing, if necessarjy with Ceepryn aqueous 
solution i;iooo. 

This solution was found particularly 
interesting and useful in the treatment oi 
extensive abrasions or brush burns, par- 
ticularly in those cases in which small 
particles of foreign material were embedded 
in the superficial layers of the skin. The 
technic here was first to wash the part 
thoroughl3'^ with the 1:1000 solution and 
then to appK' continuous wet dressings 
for two or three daj-s. At the end of this 
time, when the dressing was removed it 
was found that a graj'^-green slough was 
present which would come off readily' with- 
out leaving anj' bleeding points. There was 
no maceration of the tissues from the use 
of this technic. 

For scalp wounds the detergence of this 
solution was particularh^ valuable, since 
swabs saturated with the solution could 
be used to clean the scalp, the friction of 
the swab causing quite a bit of foam which 
facilitated shaving. It was of particular 
interest, that on the scalp and on other 
hair\' portions of the bodj" which require 
swabbing prior to suture, there was no 
folliculitis, which can often become quite 
troublesome in areas of this nature. 

In the treatment of Trichomonas vagin- 
alis vaginitis, Ceepr\m aqueous solution 
was used to cleanse the vagina following 
which a i : 200 Ceeprj-n powder was used. 
(This powder was supplied also on an 
experimental basis.) This combined technic 
in the treatment of trichomonas infection 
was found excellent in several cases. 

It was noted in man\- cases that wounds, 
which contained a great deal of detritus, 
were readih- cleansed of all tenacious mate- 
rial b}' irrigation with Ceepr\m aqueous 
solution 1 : 1000. 

Occasionally, this solution was used 
following rib resection to irrigate empyema 
following pneumonia. It was found that the 
cavlt\’ was cleansed, and healing and 
recovery was much faster in those cases in 
which this solution was used. This was 
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most likely because of the fact that Ceepryn 
solutions are detergent, and they permit 
the germicide to come into contact with 
the causative organisms. 

In the peripheral vascular clinic, in 
the treatment of trophic ulcers, Ceepryn 
aqueous solution was found to be extremely 
useful in that it cleansed the ulcer thor- 
oughly, and also removed the scaly dead 
skin from the area surrounding the ulcer. 
Quite often the tissues surrounding the 
trophic ulcers are quite sensitive, and in 
no case was irritation produced, even 
though it was often necessary to employ 
vigorous scrubbing. 

SUMMARY* 

I . Ceepryn tincture i : 200 has been 
used routinely in our operative cases at 
the Youngstonm Hospital for three years 

* This work was done under a grant from TJie M’ln. 
S. Merrell Company, Cincinnati, Ohio, and the Ceepryn 
products were kindly supplied by this firm. 


(totalling around 18,000 cases). During 
this time there has been observed no 
irritation and no single instance of infection. 

2. A special preoperative technic, par- 
ticularly applicable to this germicide, is 
outlined. 

3. Complete bacteriological studies on 
a series of fifty surgical patients, selected 
at random, showed Ceepryn tinted tincture 
1:200 is a highly effective, non-irritating, 
cutaneous disinfectant for securing a sterile 
operative field. 

4. Ceepryn aqueous solution 1 : 1000 has 
been used for the past twenty-one months 
on all surgical patients requiring a germi- 
cidal irrigant or \vet dressing. In this con- 
nection, Ceepryn seems to be of particular 
value because of its combination of high 
germicidal activity and detergence. 

Acknowledgement is hereby given to Dr. 
Earl A. Brant, Chief of Staff, and Mrs. J. 
Spire, Chief Surgical Nurse, for valuable 
assistance rendered in this investigation. 



PERSISTENCE OF PAIN AFTER APPENDECTOMY 
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PHILADELPHIA, 

N umerous reports in the literature 
state that there is a considerable 
proportion of patients who fail to 
obtain relief of pain following appendec- 
tomy. Failures predominated among the 
group having chronic appendicitis as com- 
pared to the group who suffered acute 
attacks. 

In the majority of the reported cases in 
which appendectomy failed to bring relief, 
the main S3TOptoms before operation con- 
sisted of pain and tenderness. Nearljr all 
of the writers quoted agree that right 
iliac pain and tenderness are invaluable 
symptoms in the diagnosis of acute ap- 
pendicitis, but when taken alone they are 
practically valueless as evidence of chronic 
appendicitis. For j’^ears past, surgeons have 
recognized the fact that appendectomy 
frequently fails to relieve pain and tender- 
ness in the right lower quadrant and thej”^ 
have made persistent search to find some 
explanation for these symptoms other than 
the appendix. 

Among the larger groups reported, 
Alvarez made a comprehensive survej' 
of 255 cases. Only two patients in this 
group obtained a complete cure of their 
sj'mptoms. He states that a patient, 
especialljf an adult who submits to ap- 
pendectomy, having never had an acute 
attack, has but one chance in a hundred 
of getting a permanentlj^ satisfactory 
result; also that there was one chance in 
a hundred of dying from the operation. 
There were four patients who had partial 
relief and four who lost their symptoms for 
several years making a total of four chances 
in a hundred of getting some relief. Twenty- 
four per cent of this series, however, be- 
came decidedly worse. Some who could 
stand their distress and could still keep at 
work prior to operation could never work 
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afterward. He concluded, therefore, that 
chances of losing heavily as compared with 
the chances of getting cured were thirty 
to one, and the chances of losing heavily 
as compared to getting some help were 
six to one. Approximate^’’ three out of 
four of his patients could not remember 
having experienced even temporary im- 
provement after the operation. 

Segal and Heinemann state that the 
diagnosis of chronic appendicitis is an 
erroneous one in each instance it is made, 
and indicate that pain and tenderness 
of the right lower quadrant is not a 
reliable sign of chronic appendicitis. They 
had arrived at these conclusions on the 
basis of postoperative persistence of the 
patient’s symptoms. 

Lewis reported that 40 per cent of 
appendectomies for chronic appendicitis 
failed to relieve the original symptoms. 

Lichty advises against making a diagno- 
sis of chronic appendicitis unless there is a 
definite history of a characteristic acute 
attack. Many of his patients became worse. 
He has seen patients who had been 
operated upon fourteen times, the first 
operation having been done for a supposed 
chronic appendicitis. 

Warren and Ballentine in commenting 
upon a follow-up study of 138 cases of 
chronic appendicitis reports 24.6 per cent 
of patients unimproved, and .7 per cent 
worse. These cases were all reported as 
having normal appendices, although often 
operated upon during an attack of pain 
in the right quadrant. Their total of 
cured and improved patients in this series 
was approximate!}’ 75 per cent, as com- 
pared to the series of 255 patients reported 
b}’ Alvarez in which 2 patients were 
cured and 8 improved, which is 4 per 
cent. 
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Other observers have reported similar 
results, the failures varying from 10 to 
70 per cent. 



of parietal neuralgia arc based upon the 
following observations; 

I. That the lenderness which is asso- 



Fig. 1. E. G., age thirty-one, female: chief complaint: pain in the rigl)t lower 
quadrant, duration: seven \-ears; appendectomy several years ago with no 
relief of her original complaint. The patient was advised sometime later that 
she had adhesions and possible trouble with an ovary. Examination revealed 
segmental tenderness involving D12 and Li on the right side. The patient 
had a scoliosis and a three-fourths of an inch shortening of the right leg. A 
heel lift and a paravertebral infiltration of D12 and Li caused complete dis- 
appearance of pain and tenderness in all areas. The injection was repeated 
on several occasions. Diathermy was administered to the dorsolumbar spine. 
The patient made an excellent recovery. The dark area represents the point 
of spontaneous pain. The hatched area denotes the zone of associated ten- 
derness. 


Garnett, and later Garnett and Bates 
were the first to state definitely that the 
pain in these patients was due to an 
intercostal neuralgia. In other words, the 
pain was in the parietes or abdominal wall, 
and was not due to painful stimuli from 
diseased viscera. Our observations over a 
period of j’ears have confirmed the findings 
of Garnett and Bates. 

Most of the patients who complained of 
chronic pain and tenderness of the lower 
right quadrant proved to be suffering from 
an abdominal wall neuralgia of somatic 
origin. Some of these patients had sub- 
mitted to surgery, others had not. Many 
had undergone gastrointestinal and genito- 
urinary studies with negative findings. 

Reasons for concluding that these pa- 
tients are frequently suffering from pain 


ciated with the pain is segmental in outline. 
If carefully elicited, tenderness is found 
not onl}'^ in the lower right quadrant, 
but in the upper inner aspect of the thigh, 
the costovertebral angle, the lumbar region 
and the upper half of the buttock. Glini- 
cally, visceral pain is a most infrequent 
cause of segmental tenderness. 

2. Segmental tenderness is usually asso- 
ciated with some disturbance in or near 
the vertebral column; it may be the roots 
before or after their exit, disease of the 
spinal nerves, or irritation of soft structures 
close to the spine. 

3. In patients with segmental pain and 
tenderness, paravertebral infiltration of a 
local anesthetic directly into the area 
of the trunks which suppi}- the painful and 
tender abdomen causes immediate quies- 
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cence of pain and tenderness to both 
superficial and deep palpation. Visceral 
pain cannot be controlled in this manner. 

4. Paravertebral infiltration has not 
controlled pain which later proved to be 
due to visceral disease, or due to intraspinal 
lesions, 

5. Man\' patients with chronic pain and 
tenderness of the abdominal wall obtain 
no relief by surgery, and improve or are 
cured of their complaints when attention 
is directed to the spine. 

6. Many patients with chronic segmental 
pain and tenderness of the lower abdominal 
quadrants obtain relief by heel lifts, 
postural correction, and physical therapy 
to the dorsolumbar spine with no other 

arm of treatment. 

7. The majority of patients with seg- 
iiental pain and tenderness obtain either 
mprovement or cure of their complaints 
rhen treatments are directed to the spine 
ather than to any of the peripheral areas 
if spontaneous pain, or to the abdominal 
dscera. 

The most important cause of persistent 
egmental pain and tenderness of the 
ower abdominal quadrants, is the sus- 
eptibility of the dorsolumbar spine to 
rauma and postural strain. Among other 
:auses are the various factors which are 
ommonly responsible for parietal pain 
ilsewhere in the body, very often some form 
)f upper respiratory infection. 

Treatment may be outlined as follows; 
1} Removal of foci of injeclion; (2) postural 
•orrection: pelvic tilt for lordosis, a heel 
raise for a shortened lower e.xtremit}- to 
correct scoliosis; postural corrective exer- 
cises of Goldthwaite; (3) physical therapy: 
this should be applied to the spine over 
the irritated trunks and not to anj" of the 
peripheral areas of spontaneous pain; (4) 
nerve block: paravertebral infiltration of the 
trunks which supply the tender and painful 
area is the most rapid and dependable 
method of causing quiescence of the 


patient’s symptoms; (5) mechanical sup- 
port: these should be used onfy where 
there is a definite lesion requiring support, 
as determined by .v-ray and other studies. 

CO.N'CLUSIOXS 

1. Persistent pain following appendec- 
tom}' is commonly caused b^' an abdominal 
wall neuralgia as evidenced by the seg- 
mental tenderness which is usually asso- 
allj’ associated with this condition. 

2. Treatment should be directed to the 
spine and paravertebral nerve trunks, 
rather than to peripheral zones of pain or 
to the abdominal viscera. 

3. Surgery should not be repeated in the 
presence of segmental tenderness, until a 
segmental neuralgia is ruled out. 
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CARDIOVASCULAR AND RESPIRATORY EFFECTS FROM 
CELIAC GANGLIA STIMULATION IN MAN* 

S. J. Martin, m.d., Laurence Miscall, m.d. and E. A. Rovenstine, m.d. 

NEW YORK, NEW YORK 


S urgeons and anesthetists have 
frequently observed circulatory and 
respiratory disturbances following 
manipulations of the viscera during intra- 
abdominal operations. Many laboratory 
experiments have been undertaken to de- 
fine and explain these disturbances. Such 
investigations have regularly been con- 
cerned with stimulation of the viscera itself 
rather than the pathways for innervation 
and are restricted to laboratory animals as 
subjects. Little attention has been given to 
celiac plexus stimulation and to the circula- 
tory and respiratory changes that may 
result. In a previous communication, it was 
found that faradic stimulation of the celiac 
plexus in the dog resulted in predominant 
cardiovascular and respiratory responses 
characterized by a rise in arterial and ve- 
nous pressures, a decrease in pulse pressure, 
a sinus tachycardia and an inspiratory 
apnea.* It was suggested that such a 
reponse was dependent upon an afferent 
arc of the sympathetic nervous system. In 
this present study, the experiments were 
repeated in man. 

PROCEDURE 

The subjects in this investigation were 
six patients on whom seven surgical pro- 
cedures were completed by one of us 
(L. M.) for treatment of hypertension or 
other vascular disturbances. The patients 
were anesthetized with cyclopropane or 
nitrous oxide-oxygen-ether sequence util- 
izing the carbon dioxide absorption technic. 
An endotracheal airwa}' with an inflatable 
cuff was employed in each instance. During 
operation the right or the left celiac ganglia 
and corresponding splanchnic nerves and 
sympathetic ganglia (Li, Lo) were exposed 
through a dorsolateral incision. Before these 


structures were excised or severed, they 
were subjected to stimulation using the 
Harvard induction coil with two dry cells. 
Before each observation, the platinum 
stimulating electrodes were applied to 
exposed skeletal muscle to verif}^ the 
presence of a stimulus. The stimuli were 
varied in strength from minimal to maximal 
by changing the position of the secondary 
coil. 

Records were taken in each experiment 
of changes in, (i) arterial blood pressure by 
a graphic method,- (2) respiratory activity 
and (3) serial electrocardiograms of Lead 11. 
Control observations consisted of vari- 
ations noted in these records, (i) before 
anesthesia, (2) after anesthesia was started 
and the patient put in a lateral position and 
(3) just before stimulation of the exposed 
celiac ganglion or other structures. These 
control observations were then compared 
with those made during or shortly after a 
ten to thirty second interval of faradic 
stimulation of the celiac ganglia. Each 
ganglion was stimulated at least twice. A 
total of twenty-two observations were 
completed. In some instances, the intact 
and the central end of the severed greater 
splanchnic nerves were stimulated. 

In Table i is summarized briefly the 
average predominant changes noted upon 
faradic stimulation of the celiac ganglia in 
man. 

It is readily seen that in each instance, 
the arterial blood pressure was increased 
varying from 18 to 56 mm. of mercur}^ 
systolic blood pressure and from 0 to 32 
mm. of mercury diastolic blood pressure. 
The degree of change depended largely 
upon the strength of stimulation employed. 
The systolic blood pressure elevation was 
more marked than the diastolic as is indi- 
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catc'cl by llu‘ increase in pulse pressure 
(It to 38 mm. of mercury). The pulse 
[jressure was never clecreasecl. Changes in 
iicart rate noted in tlie elect roeardiogram 
were surprisingly variable but not marked. 
'File heart rale increased in some and de- 


stimulated with faradic current in each 
patient. In all instances, the elevation in 
l)lood and pulse pressure and c.xtcnt of 
apnea were markedly augmented. The 
heart rate was generally unalfccted. No 
fall in blood pressure occurred. 


TAULF 1 

.WnUACl, CII VNC.I S IN CIUCl l.ATOnV AND lU-SflltATOHY ItCSfONSKS NOTCO I OLLOWING FAHADIC 

snMi'i.xTioN or Tin: ci.liac ganglia in man 
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creased in other experiments but were 
consistent for any one patient. Respirations 
were characterized by an immediate and 
transient apnea followed by a polypnea or 
occasionally a decrease in the rate of 
respiration. The apnea most commonly 
occurred in the inspiratory phase. 

The intact greater splanchnic nerve and 
the central end of the severed nerve were 


Examinations of serial electrocardiogram 
of Lead u taken simultaneously with blood 
pressure recordings and before and after 
faradic stimulation of the celiac ganglion 
revealed the following significant findings. 
These were noted in only five of twenty-two 
ganglionic stimulations. The changes in 
heart rate, as noted above, were consistent 
for any one patient and showed an in- 
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significant increase or decrease. However, 
arrhythmias were frequent, being of the 
sinus type or characterized by auricular or 
occasionally ventricular premature beats. 
Auricular-ventricular dissociation occurred 
twice. Split p waves and slurring of the R 
complex were also noted. An elevation of 
the s-T segment (3 mm.) was seen twice 
with the use of a strong faradic current. 
T waves were frequently inverted, widened 
and increased in height. 

REM.\RKS 

The upper abdominal viscera receive a 
dual autonomic nerve supply chiefly via the 
vagal nerve and the sympathetic fibers 
along the celiac plexus. The application of 
stimuli directl}' at the concentration of 
autonomic fibers at the celiac plexus is a 
logical procedure to use in determining the 
cardiovascular and respiratory effects from 
abdominal viscera stimulation as it may be 
observed during surgery. This approach 
has not been reported among the numerous 
experiments of various types of stimu- 
lations to abdominal organs in man. The 
results from stimulation of the celiac 
ganglion in animals have been studied. 
This report concerns the results obtained 
following the direct stimulation of the 
celiac ganglia in man. The results obtained 
are not unlike those already reported from 
similar experiments completed on dogs.* 
Faradic stimulation of the celiac ganglion 
produced essentially a sympathomimetic 
response in the circulatory system. This 
was confirmed partly by obtaining a similar 
response upon stimulating the central cut 
end of the greater splanchnic nerve. There 
was a rise in systolic and diastolic blood 
pressure, in both man and dog. The eleva- 
tions in blood pressure in the patients used 
in this study were not marked. This was 
probably due to the presence of a vascular 
disturbance with hypertension already 
present in some of the patients. Notwith- 
standing the close proximity of the vagal 
libers in the region of the celiac plexus, 
bradycardia or other signs of vagal stimu- 
lation were seldom seen. Significant electro- 


cardiographic changes were noted in only 
five of twenty-two e.xperiments. However, 
it is presumed that some degree of vagal 
stimulation was manifest to account for the 
absence of tachycardia and of a decrease in 
pulse pressure and for the appearance of 
some of the electrocardiographic changes. 
While it is accepted that a dual autonomic 
innervation is normally balanced, it is quite 
probable that in the abdomen, the tonus of 
the sympathetic fibers is greater than that 
of the vagus and hence more susceptible to 
stimuli. In the thoracic region there is 
reason to believe that the reverse may be 
true. Thus, upon stimulation in the celiac 
plexus region, while both vagal and 53^1- 
pathetic fibers may be irritated, the effects 
from the latter predominate. 

Significantly enough, no fall in blood 
pressure occurred in an\' of the patients 
upon stimulating the celiac ganglion, 
although such an effect occasional!}’ was 
seen in the dog. It has been our clinical 
experience that manipulation of upper ab- 
dominal viscera under general anesthesia 
ma}’ produce a sudden reflex-like fall in 
arterial and pulse pressures with no signi- 
ficant change in heart rate.’’ In this in- 
stance, it is possible that stimulation of the 
abdominal vagus and its subsequent drom- 
otropic as well as chronotropic effect upon 
the heart have overshadowed the influence 
of the sympathetic fibers. We have not 
yet been successful in obtaining an electro- 
cardiogram at the time of such reflex 
vascular depression from visceral stimula- 
tion to fortif}’ this contention. Another 
mechanism that ma}' pla}’ a role here, ma\' 
be a reflex vasodilator response involved b\' 
visceral afferent stimulation. The strength 
of stimulation determines the necessari- 
threshold. 

From a practical point of view, the 
treatment of vascular aberrations arising 
from direct celiac stimulation or following 
the manipulation of abdominal viscera is 
important. If an undue and dangerous 
hj-pertension results, it would seem logical 
either to remove the stimulus or block 
the nervous pathwa}’. In the latter in- 
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stance, application of i per cent procaine 
solution over the celiac ganglion has been 
tried in several cases and found satisfac- 
tory. It is advised for all upper abdominal 
procedures in which a moderate or severe 
degree of manipulation of organs is antici- 
pated. If a fall in blood pressure is seen 
associated with a decrease in pulse pressure 
and a slow pulse, vagal stimulation or the 
occurrence of a reflex vasodilator response 
may be assumed. To remedy this condition, 
the stimulus may be removed, procaine 
solution applied to the celiac plexus region 
or a vasoconstrictor such as ephedrine may 
be given. 

The respiratory phenomenon resulting 
from faradic stimuli of the celiac ganglia in 
man are essentially similar to that found in 
the dog. The decrease in respiratory rate or 
frequently the occurrence of an apnea fol- 
lowed by a polypnea are the results of a 
strong reflex upon the respiratory center. 
These effects are short lived and are gen- 
erally self-regulated by the chemical stimu- 
lation of accumulated carbon dioxide. 

SUMMARY 

During the course of surgery for vascular 
disturbances, the celiac ganglia in man 


were stimulated with a faradic induction 
coil and the responses noted in the circula- 
tory and respiratory systems. 

The changes were characterized by a rise 
in systolic and diastolic blood pressure, an 
increase in pulse pressure and a transient 
apnea followed b}' a polypnea. Electro- 
cardiographic studies showed arrh^hmias 
with occasional elevation of the s-x seg- 
ment and widening and inversions of the r 
wave. The heart rate, per se, was not altered 
significantly. 

The mechanisms involved and the clin- 
ical significance and treatment of these 
changes are discussed. 
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FRACTURE OF THE LESSER TUBEROSITY OF THE 

HUMERUS 

S. L. Haas, m.d. 

Diplomatc of the American Board of Ortliopcdic Surgerj-; 

Chief Surgeon, Shriners Hospital for Crippled Children 

SAN FRANCISCO, CALIFORNIA 

F racture of the lesser tuberosity of muscle has a very broad attachment to the 
the humerus, unassociated vith other lesser tuberosity and is inserted into the 
fractures or with a dislocation of the capsule of the shoulder joint, distributing 



Fig. I. Roentgenogram showing fracture of the le.sser tuberosity. 
The fragment is rotated and displaced a greater distance than 
in the roentgenogram. 


shoulder joint is an infrequent injury, its lines of force over a wide area with a 
There are several reasons for the raritj' of short range of motion. The normal major 
this lesion. From an anatomical stand- function of the subscapularis muscle is to 
point, the lesser tuberosity is not 'very rotate the arm inward strongly and to 
prominent and its position on the medial adduct the arm when it is lifted about sixty 
side of the head of the humerus is protected degrees lateralward. The greatest force 
from direct injury. The subscapularis e.xerted b}^ the subscapularis would occur 
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when a strong external rotatory and abduc- adduction will allow the fragment to 
tion force was applied at a time when the approximate its position on the humerus 
arm was in the position of maximum exter- and union will take place. Direct force 



Fig. 2. Drawing shows approach to fracture of the lesser tuberosity of humerus. 
Notice cut through the short head of biceps to allow better exposure of frag- 
ment which wall be pulled do%vn and in bv the subscapularis muscle. 


nal rotation and about sixty degrees of cannot be applied to the fragment because 
laterahvard abduction. It is apparent that of its deep seated position. If the fragment 
this opportune combination of events is not reduced, the strength of the involved 
would not be present very often, and be- upper extremity of the shoulder joint would 
cause of the other anatomical factors the be weakened. Furthermore, there is the 
possibilities for a fracture or avulsion of possibility of restriction in motion and a 
the lesser tuberosity alone would be verj" painful shoulder due to impingement of the 
small. loose fragment on the rotating head. There 

We find very little data on methods of may also be a tear of the capsule which maj' 
treatment for fracture of the lesser tuberos- predispose for dislocation of the head of the 
ity and most authors pass it over with a humerus. 

few casual remarks. It is possible’ if the After considering all of these facts it is 
distraction is not too great that a manip- believed that operative interference is 
ulation of the arm in internal rotation and warranted, in any case in which the frag- 
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ment is not in dose approximation to its 
normal position. The method of operation 
will be described in the report of a patient 
with a fracture of the lesser tuberosity. 


n z’ 

Several attempts were made to reduce the 
fracture but were unsuccessful, after which, 
operation was decided upon. 

Operation was performed on April 15, 1942, 



Fig. 3. Roentgenogram two months after reduction. There is some 
calcification in the tendon of the subscapularis muscle. 


CASE REPORT 

The patient, W. T., a white male, age thirty- 
three, was referred by Dr. George Cox. He gave 
a historj' of having fallen on April 9, 1942, while 
descending a flight of stairs. He did not know 
the position of his arm when he struck the floor. 
There was considerable pain and swelling in 
the region of the shoulder joint. The roentgeno- 
gram revealed a fracture of the lesser tuberosity 
and the fracture surface was rotated away from 
its normal position. (Fig. i.) When seen the next 
day, the swelling had increased. The arm was 
held to the side, abduction was resisted and 
painful when forced. Internal rotation was fairly 
free and only slightly painful, but external 
rotation was quite painful and restricted. 


under a general anesthetic. An incision was 
made along the outer end of the clavicle curbing 
down along the inner margin of the deltoid 
muscle. The approach was quite, similar to 
that of Sever’s for release of the subscapularis 
muscle in obstetrical paralj^sis, but a little 
wider e.xposure was utilized. The dissection 
was carried down through the fat and fascia to 
the margin of the deltoid muscle which was then 
underminded and retracted lateralward. (Fig. 
2.) The coracoid process of the scapula was 
located and the short head of the biceps and 
coracobrachialis insertions were e.xposed. The 
tendon of the short head of the biceps muscle 
was severed below the coracoid process. A con- 
siderable mass of clotted blood in the underhung 
tissue was removed and the dissection carried 
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downward and inward until the fragment of the 
lesser tuberosity was located. The fragment was 
turned over on itself and was pulled down and 



Fig. 4. Range of abduction and 
external rotation. 


ward by the contracted subscapularis muscle, 
iie bed from which the fragment was torn on 
the humerus was then exposed, and in the 
immediate vicinity a hole in the capsule of the 
shoulder joint was found. The torn fragment 
was reduced and placed in its normal position. 
Two holes were bored through the torn off piece 
of bone and two holes in the humerus, after 
which heavj’’ silk sutures were passed through 
the corresponding holes in the fragment and 
humerus, fixing the fragment in its normal 
relation to the head of the humerus. Supple- 
mentary sutures were placed extending from the 
subscapularis tendon to the capsule. The tear 
in the capsule of the shoulder joint was closed 
with heavy silk sutures. These latter sutures 
came close to the bicipital groove, but care was 
taken not to include the tendon of the long 
head of the biceps. The severed section of the 
short head of the biceps was sutured with silk 
and the wound closed with chromic catgut 
for the deep layer and silk for the skin. The arm 
was placed in internal rotation and adduction 


and fixed in place with a Valpeau type of 
bandage. 

On April 27th, twelve days after the opera- 



Fig. 5. Range of internal rotation. 


tion the arm was placed in a sling, but at night 
an additional circular bandage was applied 
about the chest. Gentle daily abduction exer- 
cises were started with gradual increase in 
range of motion. Later external rotation was 
instituted, being quite guarded up to the sixth 
week. Heat therapy, stretching, passive and 
active movements were applied and there was a 
gradual increase in strength of the muscles and 
range of motion at the shoulder joint. The last 
few degrees of external rotation were the most 
stubborn to overcome. The patient ultimately 
attained a full range of motion with normal 
strength, and subsequently he passed the physi- 
cal examination for the Ski Troop. (Figs. 4 
and 5.) 

CONCLUSION 

Fracture of the lesser tuberosity by itself 
is an infrequent injurju Operative restora- 
tion is the method of choice in order to 
obtain a full painless range of motion with 
normal strength of muscle control. 


ECTOPIC PREGNANCY 

GESTATION OF EIGHT MONTHS— RETAINED EIGHT YEARS 
Harry L. Denoon, Jr., m.d. and W. Carey Henderson, m.d. 

Chief of Surgical Service, Associate Surgeon, 

Northampton-Accomack Memorial Hospital Northanipton-Accomack Memorial Hospital 

NASSAWADOX, VIRGINIA 


F rom the opening paragraph of that 
excellent monograph, “Extra-Uterine 
Pregnancy,” by Dr. Edward A. Schu- 
mann we read as follows: “The history of 
the recognition of pregnancy proceeding 
outside the cavity of the uterus, the gradual 
understanding of its gravity and the 
development of modern methods of its 
treatment, forms one of the most fascinat- 
ing episodes in that epitome of human 
intellect, its brilliancies and its lamentable 
failures, the history of medicine.” 

CASE REPORT 

A colored woman about forty j'cars of age 
expected to be delivered in August, 1935. She 
had had cessation of menses, abdominal en- 
largement, and had felt fetal movement.- Prog- 
ress had seemed normal. In August, 1935, 
however, movements had ceased and soon after- 
ward she began to menstruate regularly but too 
freely. In February, 1936, she was seen by one of 
us (H. L. D.). Her abdominal tumor was noted 
to be the size of full gestation but there was no 
movement and no sounds were heard. Pelvic 
examination showed a chronic cervicitis with no 
dilatation or softening. She was considered to 
have a dead pregnancy or a fibroid tumor or 
both. She was advised to have a laparotomy 
as the safest method of dellverj". Her family 
agreed and she promised to return the following 
week but failed to do so. 

She was ne.xt seen in March, 1943, under a 
different name, referred by a different family 
physician, and for another condition. There 
was, therefore, a lapse of several daj^s before 
the two admissions were found to be of the same 
person. At the time of the more recent admis- 
sion she presented a typical picture of partial 
high intestinal obstruction of five days’ dura- 
tion. There was soft distention in the upper 
abdomen but a hard, somewhat irregular 
tumor, estimated to be the size of a seven or 


eight months’ pregnane^", arose in the lower left 
quadrant. She told us that we had advised her 
to have a “tumor” removed in 1936 but she had 
gotten on so well, being able to work ever3" day, 
that she had failed to return. The tumor had not 
increased in size, and no periods had been 
missed until one month ago, and to this she gave 
no significance. It was only when the family was 
called in for consultation that connection be- 
tween this and the previous admission was 
established. Use of Wangensteen suction, intra- 
venous fluids, and mild sedation gave tempo- 
rary relief for fort3’--eight hours prior to 
laparotomj'. 

The tumor was ovoid and appeared to arise 
from the region of the left broad ligament. It 
shelled awa\’^ with fair ease from the anterior 
wall. There were numerous points of attach- 
ment of the small bowel to the tumor, one of 
Avhich was definitely' constricted. These attach- 
ments were freed with little damage to the 
bowel. Adhesions were freed to a very' narrow 
base. The left tube could not be identified and 
no left ovary' was found. As the pedicle of the 
tumor was well away' from the uterine fundus Ave 
considered the tumor as arising from the left 
OA'ary'. The leathery' coating Avas impregnated 
at numerous points AA-ith calcium deposits. 

Within the membranous enA'elope Ave found a 
fetus of an estimated eight months’ gestation 
tightly' compressed and molded on itself. Its 
outside surface and the inside surface of the 
sac Avere dry' and Avaxy', separating readily'. 
There Avas a thin, eA'enly' distributed layer of 
short soft black hair betAA-een the fetus and 
the sac. The dried up cord ran to placental 
remains firmly' attached Avithin the sac. Tile 
fetal soft parts Avhile A'ery' dry' Avere not calcified. 

COMMENT 

Kuchenmeister, in 1881, designed a 
classification of retained exTrauterine preg- 
nancies AA'hich clarifies the subject enor- 
mously'. The first ty'pe is best illustrated by 
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our own case which he would call a Utho- 
kelyphos since the calcification was limited 
to the membranes or the fetal sac. He sug- 
gests that the sac sets up a low grade 
irritative peritonitis giving rise to a fibrinous 
exudate covering the walls of the sac and 
eventually undergoing calcareous degenera- 
tion. His second type he terms litbokely- 
phopedion and applies this name when both 
membranes and sac are involved in the 
calcareous process. The third type is the 
true lithopedion in which the fetal body is 
chiefly affected. Here the membranes are 
less definitely differentiated and removal 
entails greater trauma to the peritonealized 
structures to which the}' are attached. One 
of us (W. C. H.) had the pleasure of watch- 
ing the late Dr. A. Murat Willis, of Rich- 
mond, Virginia, remove a true lithopedion 
from the abdominal cavity of a colored 
woman where it had remained for sixteen 
years. On contact with outside air layers of 
calcified material dropped away from the 
body of the fetus. 

For those who are interested in the 
historical aspects of this class of cases we 
would suggest the monograph of Schumann 
referred to above. Beginning with the case 
obsen'ed by Albucasis about the middle of 
the ele\'enth century and recorded by 
Francisco Rousetti he shows how the 
earliest cases were diagnosed only when 
they ulcerated through the abdominal wall. 
Jacob Nufer’s abdominal section on his own 
wife in 1500 and recorded as the classical 
first case of cesarean section suggests the 
possibility of abdominal pregnancy. It was 
stated, “He opened the abdomen so cleverly 
at the first incision that the child was safely 
extracted.” Only in 1594 did Primrose 
deliberately remove the first recognized 
abdominal pregnancy. 

' Progress was made with time as indi- 
cated by the report in 1913 by Dr. J. 


Shelton Horsley who, following a case of his 
own, had records of 138 extrauterine preg- 
nancies with living child at or near term. 
Lash noted pre-eclampsia with an ab- 
dominal pregnancy. 

Human frailty looms large in the picture, 
however. As with us, so with others, pa- 
tients do not always follow our advice and 
with the years comes calcium. Otell, in 
Washington, D. C. records a case of a 
retained fetus of forty years’ duration 
removed at autopsy in a woman of seventy- 
five who died of other causes. Titus and 
Eisaman, of Pittsburgh, present a beautiful 
diagnostic study of a fetus retained for 
forty years. DeLee stated that “Wagner 
had a case where a mummified fetus was 
carried for 29 years and Virchow one for 
28 years. Smith describes a calcified fetus 
which was removed from a woman 94 
years old, 60 years after conception.” 
Cullen had one at Johns Hopkins retained 
three years, Hayd’s case v'as of thirty-three 
years’ duration, and others of similar 
durations. 

We present our case to add to the sta- 
tistical study of a rather unusual condition. 
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HERNIAS 

REPORT OF TWO UNUSUAL CASES 

Captain Milton N. Camp, m.c. and Major Sherman E. Andrews, m.c. 

Station Hospital 
CAMP POLK, LOUISIANA 


P ATIENTS with hernias are being 
hospitalized in large numbers on all 
surgical sertdces associated with pre- 
paring our men for the present emergency. 
The increased frequency of these patients 
affords most hospitals the opportunity to 
have much variation in the types treated. 
This report presents two cases of unusual 
hernias, namely, left superficial inter- 
parietal inguinal hernia, and bilateral 
direct inguinal and femoral hernias. 

An interparietal inguinal hernia is an 
uncommon tjqae located in the inguinal 
region lying between layers of the ab- 
dominal wall. Fuld,^ and Lower and 
Hicken- have anatomically classified them 
as follows: (i) Properitoneal inguinal 
hernia; the sac lies between the trans- 
versalis fascia and the peritoneum; (2) 
interstitial inguinal hernia, the sac lies 
between two abdominal muscles; and (3) 
superficial inguinal hernia; the sac lies 
between the aponeurosis of the external 
oblique muscle and the integument. Sta- 
tistics are not available giving the incidence 
of these hernias. 

The following case illustrates the super- 
ficial variety of interparietal inguinal 
hernia with the sac being located between 
Camper’s and Scarpa’s fascias. 

CASE REPORT 

Case i. A. S. H. No. 18472, a twenty-six 
year old, white soldier was admitted June 24, 
1942, with an atraumatic history of a mass the 
size of a lemon in the left lower quadrant of 
three months’ duration. The lump usually made 
its appearance while he was walking and gen- 
eralh' disappeared on lying down. At irregular 
Interi’als the enlargement was tender but on the 
admission date this symptom was more pro- 
nounced than usual, causing him to seek medi- 


cal attention. The patient had alwa3's had an 
undescended left testicle. 

Phj'sical examination revealed a moderateh" 
well developed and nourished white soldier in 
no apparent acute pain with a mass in the left 
inguinal region the size of a large lemon. The 
disorder was above Poupart’s ligament opposite 
and above the external inguinal ring which 
admitted the index finger with slight difficultj'. 
The hernia was tense, slight^’- fluctuant, moder- 
ateh’’ tender and non-reducible. 

Immediate surgerj" was thought advisable 
and at operation a hernia was found that had 
dissected itself upward from the external 
inguinal ring between Camper’s and Scarpa’s 
fascias for a distance of two inches. The hernial 
sac contained incarcerated omentum, testicle, 
and fluid, all of which were released when the 
e.xternal oblique fascia was separated down to 
the e.xternal inguinal ring. A moderate vari- 
cocele accompanied the spermatic cord involv- 
ing largelj^ the posterior vein group. Two-thirds 
of the varicocele was removed and the hernial 
sac excised at its neck after placing a purse- 
string suture. The distal portion of the sac was 
sutured about the testicle performing a “bottle 
operation.” Preoperativelj- the soldier had 
repeatedl}' requested that his testicle not be 
removed so it was placed and fixed just below 
the os pubis in the upper scrotum after recon- 
structing a new floor for the spermatic cord with 
the conjoined tendon and Poupart’s ligament. 
Slight lengthening of the cord had been ob- 
tained bj* the varicocelectomj" and the vas 
deferens was partialK" mobilized in a manner 
similar to that described bj' Brunkow.® The 
e.xternal oblique fascia was closed over the cord 
structures. 

The postoperative course was uneventful 
with the soldier being discharged in thirty daj’^s 
and he was performing his militarj- duties 
satisfactorih- with no complaints four months 
later. 

The incidence of both inguinal and 
femoral hernias in the same patient is 


259 



Amcricnn Journal of Surgrry Camp, AncifCWS HcmiaS 


rrilKUAUY, J944 


260 


infrequent. Jason'* lists in his series one 
ease of bilateral indirect inguinal and 
femoral hernias and tu'o cases of right (not 
classified) inguinal and femoral hernias, 
Annandale*’ reported a case of reducible 
unilateral indirect and direct inguinal and 
femoral hernias. 

Case ii. V. L. W. No. 29336, a iwentj’-six 
year old, white soldier was adniilted January 14, 
• 943. with an atraumatic history of vague pain 
in the right lower cpiadrant for six years. Me 
was hospitalized for elective correction of his 
hernias. 

Physical examination revealed a moderately 
well developed and nourished white soldier in 
no distress with right complete inguinal and 
femoral hernias and left incomplete inguinal 
and femoral hernias. 

A three-inch, curved incision was made begin- 
ning above and parallel to the right Poupart’s 
ligament curving downward over the femoral 
ring. The direct hernial sac had a base one and 
one-half'inches wide and protruded the same 
distance. This sac was opened and by blunt 
dissection the femoral sac, measuring one inch 
by one inch, was peeled into the direct sac which 
was purse stringed at its base. The stump was 
fixed beneath the right Internal oblique muscle. 
The femoral ring was narrowed by placing 
interrupted sutures between Poupart’s ligament 
and pectineus muscle and fascia. The direct 
portion of the hernia was repaired by suturing 


the conjoined tendon to Poupart’s ligament and 
closing the external oblique fascia over the cord. 

The soldier was discharged to duty after 
thirty days of uneventful convalescence, return- 
ing one month (two months postoperatively) 
later with an acute right epididymitis but it 
seemed rather late for a complication of this 
type to follow his surgery. For the past four 
weeivs the soldier has been performing full 
military duty, being free of all symptoms. 

The left Inguinal 'and femoral hernias have 
not been operated upon because they are incom- 
plete and asymptomatic. 

SU.MMAKV 

Two eases of unusual hernias, namely, 
left superficial interparietal inguinal hernia 
and bilateral direct inguinal and femoral 
hernias are reported. 
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PERMANENT URINARY CONTINENCE FOLLOWING 

PELVIC SURGERY=^ 


Commander Phineas Bernstein, m.c. 

NEWPORT, RHODE ISLAND 


P ostoperative anatomical lesions 

rarely present a basis for anal^-sis of 
the etiology for complete urinary in- 
continence. The bizarre pathological pic- 
ture found in a patient Avith this condition 
is so striking and etiologicall}’^ problemati- 
cal that it seems worthy of discussion and 
recording. Furthermore, it ma}’^ suggest an 
additional causative factor for urinary 
continence pending further experimental 
proof or clinical evidence. 

Urinary retention, while not a clinical 
rarity, may be attributable to various spe- 
cific causes. Generally this phenomenon is 
due either to mechanical obstruction, func- 
tional or pathological neurogenous changes 
or genitourinarv tract trauma. Intravesical 
or urethral neoplasms, anatomical changes, 
diverticuli as well as extravesical tumors 
impinging upon the vesico-urethral junc- 
tion may obstruct urinary flow. Pathologi- 
cal and functional diseases altering the 
continuit}* of the cerebrospinal or periph- 
eral arc pathways destroy the micturition 
reflex and give rise to the “cord” or neuro- 
genic bladder, commonly exemplified in 
syphilis and diabetes. Concussion, surgical 
shock, spinal and caudal anesthesias, severe 
neuroses, prolonged febrile states and cord 
anomolies, as found with spina bifida, are 
among the common neurological entities 
also causing this condition. Urinary tract 
trauma, incidental to surgery, gravidity, 
radiation and instrumentation not infre- 
quently precede the cessation of urinary 
flow. 

What role the mechanical factor inherent 
in vesico-urethral angulation and distor- 
tion plays in urinary blockage is a moot 
question which arises in this case. Ana- 
tomically and embryologically, the urinary 


and genital sj'stems are closely linked. The 
marked alterations of the former, some, in 
fact, physiological, which are induced by 
gravidity, large uterine neoplasms and 
pelvic inflammatory masses are well recog- 
nized. Incidental to these conditions, the 
increased vesico-urethral angulation and 
the associated dislocation of the fixed vesi- 
cal floor present a definite mechanical basis 
for urine retention. The degree of increased 
angulation, however, requisite for complete 
urinary continence is uncertain. 

In this patient, a nullipara, a large pos- 
terior enterocele, a small cystorectocele, 
marked urethral eversion, and an occult 
spina bifida were found in combination 
with an upwardly displaced uterus, mark- 
edly elevated and fixed in the false pelvis, 
and a bladder, retracted and adherent to 
the anterior abdominal peritoneum. 

The patient, M. A., age thirtj’’ years, mar- 
ried seven j'ears, nulligravida (husband had 
gonorrhea in 1926. Kahn test negative). 
Menses were normal in all respects. There was 
no histor3'^ of dj^smenorrhea. 

She had whooping cough, measles, scarlet 
fever and occasional “head colds.” After the 
first 3'ear of married life, she frequently experi- 
enced lower abdominal pains and in March, 
1941, a “chronic appendix and a follicular C3’^st 
of the left ovar3"” (pathological report) were 
removed at the Union Hospital in Fall River, 
Massachusetts. One ampule of amniotic fluid 
was injected into the pelvis after dense adhe- 
sions were separated. 

Immediateb’^ following operation, urgenc3'’, 
d3'suria, and a progressiveb"^ increasing tenes- 
mus occurred and, during convalescence at 
home, she developed a profound anxiet3'^ state 
and insomnia on account of a complete urinar3'’ 
continence with severe suprapubic pain and 
swelling. 


From the United States Naval Hospital, Newport, Rhode Island. 
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To overcome llic obstruction, a “urethral 
caruncle” was clicmically cauterized and, 
several times subsequently. Nos. 18 and 20 


of the urinary tracts v.-ere normal.” The ob- 
struction was resected and again reported 
microscopically as "caruncle.” 



Fig. I. Ink dmwing indicating (in heavy hlaek w;ish) enterocele, urethral 
anguhalion and cverssion, high vesicoperitoncal adhesions and elevated 
vesico-uterine level. 


bougies F. were passed. Under spinal anes- 
thesia, at a later date, cystoscopy and retro- 
grade pyelography were twice performed by 


o 



Fig. 2 . Pelvic findings on bimanual ex- 
aminations: ink sketch showing a 
high, vaguely outlined fundus, con- 
fluent with a cystic resistance which 
completely filled the pelvis, thus 
elevating vesico-uterine structures. 

different urologists, who reported “many in- 
flammatory papillary projections encroaching 
upon the bladder lumen. Outline and function 


Still unrelieved, and upon the advice of a 
midwife, the patient resorted to self-catheteri- 
zation in squatting position, twice daily, over a 
period of four months. For the past three weeks, 
a vaginal “Jump” was felt upon e.\ertion or 
standing. 

I c.vamincd her for the first time on January 6, 
1942; the following physical findings were 
apparent: She was a well nourished, nen'ous 
female, with erect posture and regular bod^' 
proportions. There were no surface stigmas of 
disease. Head, neck and chest were well de- 
veloped, breasts fully matured, heart and lungs 
were normal. Blood pressure was 118/80. Ab- 
dominal e.xamination revealed nothing unusual 
except a well healed, midline suprapubic scar. 
Inguinal areas were intact. Superficial and deep 
refle.xes of abdominal wall and e.vtremities were 
equal and active. Special senses, pupillarx’ and 
cranial reflexes were within normal range. 
There were no signs of cerebrospinal svphilis 
and no saddle anesthesia. 

The pelvic e.\amination revealed these sig- 
nificant facts: A nulliparous intact introitus; 
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relaxed and flaccid perineum; a small asympto- polymorphonuclear leucocj^es; 14 per cent 
matic cystorectocele; no urethrocele. Upon lymphoc}i;es; 5 per cent monocytes; 3 per 
straining, the urethra rotated forward, outward cent eosinophiles. The catheterized specimen 



Fig. 3. A'-ray indicating spina bifida (arrow). 


and upward in a 90° arc, completely everted 
from its subpubic position. (Fig. i.) 

A posterior vaginal wall enterocele bulged 
forward voluminously on pressure into the 
spacious posterior fornix, riding downward over 
the rectocele eminence. Upon reduction, a 
gurgling sound was elicited. 

The nulliparous cervix was retracted and 
fixed high up behind the pubis, obliterating the 
anterior fornix. PuboceiAucal area felt firm. The 
fundus, vaguely outlined, seemed ^■entrofIxed 
about two fingers above the s3™physis pubis 
and confluent with a soft resistance palpable 
throughout the entire pelvis. (Fig. 2.) The 
adnexae were not distinguished. 

A^-raj’ of the lumbosacral spine showed: 
“ Failure of complete fusion of posterior arc of 
first sacral segment constituting spina bifida 
occulta of 4th lumbar vertebra.” (Fig. 3.) 
Intravenous pj'elographj' was not remarkable. 
Kidnej', pelvis and ureteral markings and func- 
tion were normal on both sides. Blood studies: 
5,200,000 red blood cells; 82 per cent hemo- 
globin; 8,800 white blood cells, 78 per cent 


showed specific gravitj", 1 0 1 2 ; no casts, albumen 
or sugar, few red blood cells and pus cells and 
no clumps. The Kahn test of spinal fluid and 
blood were both negative. 

A A'aginal repair was advised and also lapar- 
otomj’, if warranted b}' pelvic examination 
under anesthesia. Loss of ehildbearing function 
and castration effects incidental to an antici- 
pated complete extirpation were outlined. 

On Januarj-^ 16, 1942, under gas-oxj'^gen-ether 
anesthesia, at the Newport Hospital, Newport, 
R. I., the pelvic examination confirmed the 
previous findings. 

Following a dilatation and curettage, an 
anterior colporrhaphj' and Kelly urethroplasty 
were performed with permanent catheter in- 
serted into bladder. (Fig. 4.) The new urethral 
floor was reinforced b}"^ two interrupted No. 2 
chromic sutures which incorporated the peri- 
osteal tissue overljdng the inner margin of the 
pubic rami. A firm support and urethral fixation 
were thus completed. 

The enterocele exposure required a high 
triangular mucosal denudation of the posterior 
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vaginni wall. (Fig. 5.) The sac was separated 
IjUintly from its rccto%’aginal attachments and 
was opened, amputated and fixed high up by 




Fig. 4. Ink sketches showing urcthrocystoccle 
repair; naucosal incision, periosteal (a), and 
Kelly sutures in urethral area; bladder and 
cervical fixation sutures; and mucosal ap- 
proximation, Permanent cathcrer in situ. 

a purse-string suture, into the posterior cervix. 
Obliteration of the retrocervu’eal hernial hiatus 
was accomplished by several interrupted su- 
tures approximating prerectal fascia to cervix. 
Levatores ani, deep and superficial perinei mus- 
cles were then used to roof the rectocele, form- 
ing a moderately high perineum and a three 
finger introitus. 


Through the suprapubic abdominal opening, 
view of the pelvic structures was completely 
obliterated by a coalcsccnt mass of variably 
si 7 .cd scroccics and adhesions into which the 
sigmoid disappeared. (Fig, 6.) The bladder, 
uterus and adnexae were identified after decom- 
pression of these cysts, which reached deep into 
the cul-dc-sac and pelvic floor, thus elevating 
the fundus and bladder to the suprapubic level 
(Fig. j) and accounting for the “fi.vation” of 
the uterus. The anterior cul-dc-sac was ob- 
literated by thickened pubovesical ligaments, 
adhesions of pubovesical peritoneum and small 
cysts. Extirpation of the adherent adnexal in- 
flammatory masses necessitated almost com- 
plete pelvic floor denudation. 

A typical double clamp and double liga- 
ture supravaginal hysterectomy and bilateral 
salpingo-oophorcctomy was performed. The 
sigmoid was used to complete the friable 
pcritoncalization. Continuous No. 2 chromic 
sutures were used for the peritoneal closure 
and continuous interrupted sutures for the 
fascia. Heavy silk retention sutures were em- 
ployed. No drainage was used. 

The pathological diagnosis was, "Chronic 
endometritis, chronic salpingitis with fibrosis 
and chronic oophoritis with hemorrhagic corpus 
lutcum of both ovaries.” 

The postoperative course was undisturbed 
except for mild flushes and sweats, which dis- 
appeared after oral administration of 0.5 mg. 
of stilbestcrol daily. On the eighth day, the 
indwelling catheter was removed. After void- 
ing, bladder retention was less than 50 cc. She 
was discharged on the fourteenth postoperative 
day. 

Follow-up examinations on April 25th and 
October lO, 1942, revealed no urethral eversion 
on straining. The urethral floor was dense and 
firm and introitus ample. The perineum was 
moderately high. The posterior and anterior 
vaginal walls remain up on straining. There was 
no enterocele. The fornices were soft, cendcal 
stump movable and high, vaginal depth nor- 
mal and no tenesmus. Menopause symptoms 
persisted but were well controlled by stil- 
besterol. The patient felt very well and had 
resumed work. There were no urinary' symp- 
toms; continence was cured. 

COMMENT 

In nulliparous women a spina bifida 
be the cause of weakness or hernia of the 
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pelvic floor. This congenital closure defect (March, 1941), in which pelvic adhesions 
of the spine may be accompanied by vary- were separated and one ampule of amniotic 
ing degrees of atrophy in nerves supplying fluid was injected. Our laparotomy find- 



Fig. 5. Ink sketches depicting steps in posterior v.^ginaI wall repair; (i) high 
tri.angular mucosal denudation; (2) e.xposurc; (3) separation; (4) purse- 
string ligation; (5) cervical fi.xation of entcroccle sac with closure of c.vtra- 
vesical hernial orifice, rectocelc repair, and (6) perineal and riiucosal closure. 

the pelvic musculature. Under conditions ings, namel}^ the diffuse pelvic serocele 
of strain or the use of force, such as ob- inflammation and the upward retraction of 
served in uterine contractions, fecal or the bladder and uterus, it is reasonable to 
urinary tenesmus, lifting or overexer- assume, began to develop during this inter- 
tion, the atonic pelvic floor may give val as manifested b}' postoperative onset 
way, producing a procidentia of pelvic and bladder symptoms, 
structures. The acute vesico-urethral narrowing, at- 

Briefly resumed, the onset of urinary- tenuation and compression was due to the 
continence in this patient occurred while traction of the completely everted urethra 
still in the hospital after the operation (produced by tenesmus associated with 



266 American Journal of Surgery Bemstein — Urinaij' Continciice 


Fedruarv, 1944 


urethral structure weakness incidental to der, and (3) the downward pressure exerted 
congenital spina bifida) upon the retracted bj^ the bonj^ symphysis against the vesico- 
and adherent bladder fundus (due to urethral junction. 



Fig. 6. Ink drawing of pelvis through laparotomy opening: 
note complete obliter.ation of genitalia and terminal colon 
by diffuse scroccle formation and adhesions. 


amniotic fluid? and adhesions). Manifesta- 
tions of hernia (enterocele) and increased 
pelvic floor weakness (urethral eversion and 
moderate cystorectocele) resulted from the 
marked tenesmus during the postoperative 
period. 

The e.\planation of complete urinary 
continence, based upon the pelvic and 
vaginal findings in this patient, would seem 
to depend upon four anatomico-mechani- 
cal factors directly involving the vesico- 
urethral junction: (i) acute angulation, 
(2) eversion, (3) fixed pressure from the 
symphysis pubis and (4) the traction e.x- 
erted upon this area by the urethral ever- 
sion counteracting the high vesical fi.xation. 

During micturition, the active forces ap- 
plied to the bladder neck are (i) outward 
traction by the everting urethra, ( 2 ) up- 
ward traction exercised by the fixed blad- 


COXCLUSIOX 

The problem of bladder dysfunction has 
interested gynecologists for a long time. 

This analysis of the dynamics, the neuro- 
logical and anatomical features of urinary 
dysfunction presents clinical evidence of an 
additional cause for bladder incompetency, 
namel}', vesico-urethral angulation caused 
by opponent forces of traction and pres- 
sure, due to postoperative pelvic adhesions 
and pelvic floor weakness and hernia. 

While permanent urinary continence 
such as found in this patient is in itself 
rare, the factors taking part in its mecha- 
nism are probably' identical with those of 
its more frequent counterpart, urinary 
incontinence, the absolute causes and cure 
of which are .still uncertain. For this reason, 
the information derived from this study 
may be of some value. 



RIGHT TRAUMATIC DIAPHRAGMATIC HERNIA 


John Roberts Philltps, m.d. 

Diplomate of the American Board of Surgery 


HOUSTON, 

H erniation of the abdominal vis- 
cera into the right hemothorax is 
unusual. This case represents very 
many interesting things: 


TEXAS 

phragmatic hernia on the right side since the 
time of his injury. 

A^-rays revealed a separation of the dia- 
phragm from the anterior chest wall through 



Fig. I. Numerous loops of small intestine are seen in the right lower chest cavity. The 
outline of the diaphragm is not visualized. 


The patient was a white male, age 35, who 
had had an automobile accident eleven years 
before. At that time he had suffered a fracture 
of his spine and had a laceration of his dia- 
phragm, but he had recovered from this serious 
accident and had carried on fairly satisfactorily 
for a period of eleven j-ears. Recently, however, 
there have been attacks of abdominal pain, 
crampy in nature, associated with nausea and 
vomiting which led one to believe that he 
probably had an intermittent intestinal obstruc- 
tion. He had known that he had had a dia- 


which protruded the ascending colon, stomach, 
cecum, appendi-x and loops of ileum. His general 
condition was quite normal. Operation was 
advised and because of the anterior location of 
the rent in the diaphragm, an anterior ab- 
dominal approach was decided upon. Under 
intratracheal anesthesia a high right rectus 
incision was made, and it was found that the 
right leaf of the diaphragm had been torn from 
the chest wall, starting at the xiphoid and 
extending well around to the mid-axillarj" line. 
The diaphragm just dropped posteriorly. 

7 
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'I'lirou^ii viiis openinp the transverse colon, tinum. This was sei)aratctl and repiaced. 1 lie 
ascending colon, ileum and stomach licrniated diaphragm was then resutnmi to the anterior 
into the chest cavity as higit as the apex of tlie chest wall, using catgut and fascia lata stitclies. 



Fu;. 4. The thirty-sixth postoperative tJ.xy shows the hnriuin fiilc-d colon an;! 
stomach ''01! below the riiaphrajtm. 


clicst. Tile lung was about two-thirds com- 
pressed. The round ligament and falciform 
ligament of the liver had been completely torn, 
so tliat the left lobe of the liver was lying in the 
right lower quadrant, the liver liaving rotated 
into this position. W lien the liver dropped 
down, t'f course, this enabled the other rd>- 
domina! viscera to get thruugli the opening 
readily in the diaphragm. The alxiominal 
viscera couiri readily be replaced in the a}>- 
domlnal cavity witli the exception of the duo- 
tienum. which was adiiertxi along tiu* medias- 


The liver was replaced in its normal position 
and suturt'd up over the rent to act as a buffer. 
The falciform and round ligaments were re- 
constructed. The proct'durc worked out very 
well. The abdomen and chest were dosed with- 
out drainage. 

The patient stcxxl tlie operation well and had. 
with tiic exception of an accumulation of some 
lluid under the skin flap, almost an uneventful 
convaicsccnee. A-ray of In's chc-st and 
dominai x'iscera three weeks after operation 
revealed the viscera to Ik* in normal relation in 
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Fig. 3. The type of incision utilized and the position of 
the abdominal viscera in the right chest cavity. 


the abdomen. He is eating well and his general and loops of small bowel were herniated 
condition is e.xcellent. Jnto the left chest cavity. This laceration 

This is the second traumatic diaphrag- t'^as repaired by transcostal approach, 
matic rupture that I have repaired within suturing the diaphragrn from above, 
the year. The other occurred on the left Each case is an individual one and the 
side, and was a laceration of the dome, type of incision for exposure will depend 
through which the spleen, transverse colon upon the location. 
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Fig. 6. The method of suture of the diaphragm to the chest wall by 
through-and-through suture is shown. 





POSTPARTUM HEMATOMAS 

REPORT OF FOUR CASES 

Samuel Lubin, m.d. and Irving Horowitz, m.d. 

Director, Department of Obstetrics, . Assistant Visiting Obstetrician, 

Cumberland Hospital Cumberland Hospital 

BROOKLYN, NEW YORK 


T he subject of postpartum vulvar and 
paravaginal hematomas has evinced 
only passing interest among students 
and practitioners of obstetrics. This hemor- 
rhage into the soft tissues surrounding the 
birth canal may be so extensive as to cause 
severe shock, and if unrecognized or im- 
properly treated, may even result in death. 
The literature on this subject is relatively 
meager, although one notes occasional 
references to it. Hamilton^ was able to col- 
lect only 156 cases of postpartum hema- 
tomas up to 1940 and added twelve cases 
of his OAvn to this number. 

ReufF,^ in 1554, gave the first description 
of the vulvar and perineal types. Baude- 
locque® first diagnosed the subperitoneal 
variety following labor, and Casaubon^ re- 
ported it in the literature in 1797. Williams,” 
in 1904, collected thirtj'-four cases of the 
latter type and reported a case of his own 
following labor, not associated with lesions 
of the uterus. DeLee® reported an incidence 
of hematomas of any variety as one in 
about 4,000 labors. He noted the fact that 
large hematomas are rare, but that the 
smaller ones are seen much more frequently, 
especially when repairing a torn perineum. 

Hematomas occurring in and about the 
birth canal in the parturient may be di- 
vided into the immediate and delayed 
tj^pes. The former occurs immediately and 
may follow spontaneous or operative de- 
livery. The latter occurs later and is due to 
sloughing of a vessel, usually a vein which 
has become necrotic as a result of prolonged 
pressure. 

The delayed cases have been known to 
occur as late as three weeks postpartum. 
If the hemorrhage occurs external to the 
pelvic fascia and levator ani muscles, the 


perineum becomes distended by the dis- 
secting mass and swelling of the vulval 
area, usually on one side, will be noted. If 
the bleeding takes place above the pelvic 
lascia and levators, or at the base of the 
broad ligaments, it may extend up into the 
false pelvis under Poupart’s ligament, or 
even subperitoneally to the kidney and 
diaphragm. Too vigorous massage of the 
uterus may result in hematomas in the sub- 
peritoneal connective tissue and in the 
broad ligaments." Toxemias of pregnancy 
have been thought to be a causative factor 
of the bleeding tendency, but hematomas 
have been encountered in normal, spon- 
taneous births in which labor has not been 
prolonged and there has been no evidence 
of toxemia. The blood extravasates along 
the lines of cleavage of the muscles and 
fascia.® 

Vulvar hematomas usually appear within 
a few hours after the completion of delivery. 
The blood is extravasated before the end of 
labor and in most cases accumulates as a 
mass shortly thereafter. In the immediate 
variety the mass is usually well formed 
within six to ten hours and, as a rule, is 
limited to one labium majus. Rarely, the 
blood mass may appear late in pregnancy or 
during labor and thus interfere with the 
descent of the presenting part. In this situa- 
tion it has been mistaken for a fetal head or 
placenta praevia.® 

Intense pain is the most prominent 
symptom if the bleeding occurs around the 
rectum and bladder, but in other cases, 
signs of acute blood loss or anemia arouse 
the obstetrician's suspicion. Inspection of 
the vulva will reveal a tense, elastic, fluctu- 
ating, painful mass covered by a bluish, 
discolored skin. If no external mass is 
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found, vaginal examination will disclose a 
swelling in the paravaginal tissues. The 
tumor mass may even occupy the ischio- 
rectal fossa and buttock. In the subperi- 
toneal variety, it may- be felt between the 
layers of the broad ligament. Edgar^® states 
that in twins a hematoma may follow the 
birth of the first child and constitute an 
obstacle to the passage of the second twin. 

As soon as the diagnosis is made, active 
treatment is indicated. If left alone, the 
patient may succumb to shock from the loss 
of blood, or to septicemia from the breaking 
down of the tumor mass with abscess for- 
mation. The mass should be opened widely, 
preferably" through the vaginal mucosa, 
and all clots evacuated. Bleeding points, if 
found, must be ligated. The cavity is 
then packed with gauze and counter-pres- 
sure obtained by packing the vagina 
tightly. A T binder may then be applied for 
compression. Meanwhile supportive meas- 
ures, such as transfusion of whole blood 
or blood substitutes, should be promptly 
instituted. 

Prophylactic therapy consists in the 
proper treatment of the toxemias of preg- 
nancy, as some observers think that a 
relationship exists between toxemia and 
postpartum hematomas. Blood dyscrasias 
or bleeding tendencies should be treated 
with calcium, vitamin k or small blood 
transfusions, if necessary. The vulva and 
vaginal tract should be inspected post- 
partum for tears and bleeding points, 
especially at the upper angle of lacerations 
and episiotomies. An insignificant ooze in 
this location may terminate within a few 
hours in a large sized hematoma with 
accompanying shock. Small hematomas 
may be carefully watched and treated with 
ice bags and compression. If, however, an 
Increase in size is noted, they should be 
treated in the manner outlined above. 

Vaux*- reports a mortality of 12 per cent 
and Hamilton,^® in a series of twelve cases, 
reports a mortality of 8.3 per cent, the one 
death occurring in a primipara in whom a 
mass of the left labium was treated ex- 
pectantly. The mortality in the subperi- 


toneal variety is between 50 and 60 per 
cent. Primiparae are affected a little more 
frequently than multiparae, and the hema- 
tomas occur more often following sponta- 
neous delivery. 

A summarv of the following four cases of 
postpartal hematomas is presented. Three 
of the patients were treated actively and 
one was treated expectantly. Uneventful 
recovery followed in all instances. 

CASE REPORTS 

Case i. A twenty-eiglit-j-ear old white 
woman, gravida ii, para i, with a negative past 
personal and prenatal history, entered Cumber- 
land Hospital in labor. On June 21, 1941, she 
was delivered spontaneous^' of a normal seven- 
pound, two-ounce infant from the L. O. A. 
position after six and one-half hours of labor. A 
second degree laceration was repaired with 
interrupted No. 2 chromic sutures. Five hours 
later the patient went into shock. With pressure 
on the fundus, which was firm and three finger 
breadths above the umbilicus, a stream of frank 
blood was noted coming from the vagina. 
Vaginal e.xamination revealed bluish discolora- 
tion of the posterior vaginal wall, the mucous 
membrane of which was elevated for a distance 
of about 10 cm. There was an abraded area at 
the summit of this fluctuant elevation and at 
this point the mass was opened by blunt dis- 
section. About 300 cc. of blood and clots were 
evacuated and no bleeding points were noted. 
Exploration of the cavitj' disclosed that it 
extended into the ischiorectal fossa and perianal 
area. The cavity was packed with ten yards of 
one-inch and two yards of five-inch gauze, 
soaked in 1:1000 solution of merthiolate. The 
vagina was then packed with five yards of five- 
inch gauze. The patient was given an Infusion of 
plasma, followed b}- a transfusion of whole 
blood, and her general condition improved. 
The vaginal packing was removed in twenty- 
four hours and the packing in the ischiorectal 
fossa was removed in forty-eight hours. The 
patient was discharged from the hospital on 
the twelfth postpartum daj-. 

Case ii. A thirty-two-year old, white 
woman, gravida ii, para i, entered the Prospect 
Heights Hospital on January ii, 1941. After 
ten hours of labor she was delivered of a normal 
si.x-pound, fourteen-ounce infant from the L. O. 
A. position by low forceps. A right medio- 
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lateral cpisiotoniy was repaired. For five hours 
postpartum the patient experienced lower 
abdominal pain. Examination revealed that the 
right labium majus was swollen to the size of a 
grapefruit and the skin over it was smootlt, 
glossy and bluish. The vaginal canal was dis- 
torted by this soft mass adjacent to the right 
vaginal wall. The episiotomy wound was 
opened widely and large masses of blood clots 
were evacuated from the right vulval and para- 
vaginal space. The latter was tightly packed 
with two strips of one-inch gauze of five yards 
each. For counter-pressirrc the vagina was 
tightly packed with ten yards of two-incli 
plain moist gauze. The patient was then given a 
blood transfusion. The vaginal packing was 
removed in twenty-four hours. The packing in 
the paravaginal space was removed in forty- 
eight hours. The patient was discharged from 
the hospital in good condition on the thirteenth 
postpartum day. 

Case ni. A thirty-five-year old, white, 
obese woman, gravida vn, para vi, with an 
antenatal history of toxemia, entered Cumber- 
land Hospital and was delivered spontaneously 
on April i6, 1940, after five and one-half hours 
of active labor. Several small mucosal tears were 
noted in the vagina during the second stage and 
when the head began to distend the vulvo- 
vaginal ring, a large hematoma of the left 
labium majus gradually appeared. No increase 
in the size of the mass was noted and the gen- 
eral condition of the patient remained good. Ice 
compresses were applied to the hematoma after 
delivery. The mass gradually decreased in size 
with this treatment. No induration, tenderness 
or swelling of the vaginal walls was noted at the 
time of discharge from the hospital on the ninth 
postpartum day. In this case the expectant plan 
of treatment was carried out successfully. This 
type of management was chosen because the 
general condition of the patient was good, there 
was no evidence of bleeding, and the mass did 
not increase in size. 

Case iv. A twenty-eight-year old, white 
woman, nullipara, entered the Swedish Hospital 
on Februarj" 20, 1941. She was delivered spon- 
taneousb^ of a normal female infant weighing 
seven pounds and one ounce, after fourteen 
hours of labor, from the R. O. A. position. A 
right mediolateral episiotomy was repaired. 
Sixteen hours after delivery the patient began 
to complain of pain in the perineum, and 
vaginal bleeding was noted. She felt faint and 


appeared pale. The blood pressure was 80/60 
and the pulse 92 per minute. Examination 
tliscloscd a hematoma of the right labial and 
perineal areas, extending down to the right 
buttock. Following a transfusion of whole 
blood, the sutures were removed from the 
episiotomy wound, and large blood clots were 
evacuated from its bed and from the right 
ischiorectal fossa. A continuous ooze was noted 
from the upper angle and lateral wail of the 
episiotomy wound. This was controlled by 
packing the hematomatous cavity. The vagina 
was then packed tightly and a retention 
catheter was placed in the bladder. The patient 
w.as given a second transfusion and her general 
condition imjjrovcd. The vaginal packing was 
removed in twenty-four hours and the ischio- 
reetal packing in forty-eight hours. The patient 
w.as discharged from the hospital in good condi- 
tion on the twentieth day postpartum. The 
bleeding, coagulation and prothrombin time 
were normal. 

SUMMAHY 

t. A summary of the etiology, recogni- 
tion and management of postpartum vulvar 
and paravaginal hematomas is presented. 

2. Four cases of this postpartum com- 
plication are reported. 

3. Three patients of this group were 
treated actively by opening of the hema- 
toma, evacuation of the blood clots and 
packing. In addition, blood transfusions 
and supportive therapy were given. All 
patients made an uneventful recovery. 

4. One patient progressed satisfacto- 
rily and fully recovered under expectant 
treatment. 

CONCLUSION'S 

1 . The possibility of labial or paravaginal 
hematoma occurring as a postpartum com- 
plication should be borne in mind. 

2. The self-limited case can be ade- 
quately treated expectantly and con- 
serx'atively. 

3. Those cases which show signs of 
failure to become self-limited should be 
treated activel3' in the manner advocated 
bj' Hamilton, namel}', incision, evacuation 
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of blood clots, packing, and supportive 
therapy as indicated. 
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P.AR.^t'AGiN.tL hematoma and hemorrhage within the broad ligaments 
are quite easy to diagnose, as a rule. Retroperitoneal, being mueh slower, as 
a rule, than intraperitoneal hemorrhage, and inaccessibly situated, is proba- 
bly the most diflicult of all these conditions to diagnose. 



SUBASTRAGALOID DISLOCATION 

REPORT OF AN UNUSUAL SKI INJURY 
Major Merle J. Brown, m.c. and Captain Walter E. Brown, Jr., m.c. 
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CAMP HALE, COLORADO 


D islocations about the ankle 

joint involving the astragalus are 
rare. Key and Comvell describe the 
force involved as being a severe torsion, but 
remark that this force usually accounts for 
fractures or fracture dislocations. Very few 
cases of subastragaloid dislocations, with- 
out fractures, have been reported. 



Fig. I. Complete dislocation of the os calcis on 
the talus with go degrees lateral rotation. 


The typical description of this disloca- 
tion (Ke3f and Conwell) is that the astrag- 
alus remains in the mortise of the ankle 
joint and the foot is displaced forward, 
backward, inward, or outward, depending 
on the force involved in the injurj^ The 
subastragaloid and astragaloscaphoid joints 
are displaced upon the astragalus. Clini- 
cally', this distortion of joints results in 
severe swelling and complete disability of 
the foot and ankle with the foot fixed in an 
abnormal position in relation to the leg. 

276 


Because of the twisting and distortion of 
tissues, circulatory' changes may occur soon 
after the injury. This factor necessitates 
immediate reduction of the dislocation. 

The following case report illustrates the 
dislocation at the subastragaloid joint as 
produced by a force of external rotation. 

CASE REPORT 

The patient was admitted to the Station 
Hospital December 6, 1942, with the complaint 
of pain and swelling of the right ankle. Under 
authorized skiing he was coming down a hill 
at a moderate speed, but lost control and began 
to fall. A tree nearby caught the front end of 
the ski; and as the for\vard momental force 
carried the weight of his body' past the tree, a 
torsion external rotating force was produced on 
the left ankle. Immediately after the fall the 
patient was unable to bear weight and noted 
that his left foot was displaced outward in com- 
parison to the right foot. He was brought to 
the hospital immediately following the accident. 

Physical examination on admission showed 
marked deformity of the left ankle with the 
foot projecting at a 90 degree angle lateralward 
in relation to the leg. There was marked de- 
formity of the ankle joint with general diffuse 
swelling. There were some ecchymoses medial 
and lateral over the os calcis portion of the foot 
and below the ankle joint proper. There was 
slight motion in the ankle joint but this motion 
produced severe pain. No crepitation could be 
found. Palpation during examination indicated 
excruciating tenderness in the area of the in- 
volved joint. 

A-ray studies showed a complete dislocation 
of the os calcis on the talus with 90 degrees 
lateral rotation of the foot, the scaphoid bone 
being separated anteriorly from the talus. 
There was no fracture apparent. Reproduction 
of the preoperative .x-raj' film is shown in 
Figure i. 

Immediately following the completion of the 
diagnosis, the patient was given morphine 
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sulfate gr. 3 -^ atropine gr. JfoO hypo- forward. This slight displacement was cor- 
dermically. Preparations were then made for rected by removal of the original cast and 
reduction of the dislocation under anesthesia, recasting the extremity with the foot in full 
Time was allowed for the narcotic to become dorso flexion. 



Fig. 2. Fig.'s. 


Fig. 2. Anteroposterior and lateral projections. 

Fig. 3. Post-reduction showing anatomic relationships of the ankle 

joint. 


effective, then the patient was given sodium 
pentothal .25 Gm. intravenoush'. With the 
patient completely relaxed, gentle manual 
traction and internal rotation was accom- 
plished with sudden and nearly complete reduc- 
tion of the dislocation. X-ray examination 
immediately after reduction showed nearly 
complete reduction except for a slight forward 
displacement of the astragalus with the foot 
in a semiflexed position. 

The day following reduction, December yth, 
with the extremity in a circular cast to the 
tibial tubercle, the .v-ray checkup showed the 
foot in approximately 85 per cent dorsoflexion 
and the talus remained displaced slightly 


The cast was worn two weeks and .v-ray 
checkup December 21, 1942, showed a normal 
left ankle joint. (Figs. 2 and 3.) On this day 
the cast was removed and weight-bearing was 
allowed. In four days swelling was no longer 
present and good joint motion was present 
without pain or stiffness. The patient was dis- 
charged to full duty approximate^" four weeks 
after the injury. 

SUMMARY 

A case of subastragaloid dislocation of 
the left ankle occurring during authorized 
military skiing is reported. 
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MODIFIED OVERHEAD SUPPORT FOR POSTOPERATIVE USE 

Walter G. Goehring, m.d. and W. Orr Goehring, m.d. 

Surgeon, Pass.-ivant Hospital Associate Surgeon, Passavant Hospital 

PITTSBURGH, PENNSYLVANIA 


T he use of an overhead support on the 
bed of postoperative patients is not 
new. For the most part, however, its 



Fig. I. Side view showing 26 inch cross bar of 
by 3 inch white pine inset into upright 
6 feet 6 inches high. Site of 4 inch iong three- 
eighths eye bolt, easily varied. 

use has been confined to traumatic and 
orthopedic cases. The standard textbooks 
on surgery and postoperative care, for 
example, make no mention of its use in 
abdominal surgerjL We first became inter- 
ested in its greater possibilities after a 


visit to the Massachusetts General Hos- 
pital where we saw the Balkan frame being 
employed on the surgical services for the 



■ I 
•) 


Fic. 2. Front view showing fixation of trapeze 
to prevent side slip. 

older age group of patients and for hernia 
cases. So obvious are its advantages, and 
so pleased are we with the results obtained 
that it is difficult to understand its lack 
of wider acceptance. In this day of over- 
taxed hospital personnel, anjThing which 
lessens the amount of nursing care re- 
■8 
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quired — and the overhead support most hence, a large number can always be kept 
assuredly’ does that — deserves thoughtful at hand. It is adaptable to all bed tj-pes; 
consideration. It is because of this, that a it is adjustable to suit the patient. It is 



Fig. 3. Rear view showing 2 by 6 inch white pine 
upright fastened to bed by rope ties. 


modified type of overhead bar which 
seems to us to offer several advantages, 
is being presented. 

At first, we, too, used a Balkan frame. 
The insufficient number available never 
seemed to be where needed, and the job 
of transferring and setting them up re- 
quired time and was not one for the 
nursing staff. Various adaptations were 
tried, each one having some drawback. 
Finally, with the assistance of Mr. Wenzel, 
the hospital carpenter, the overhead bar 
shown in the illustrations was evolved. It 
is inexpensive and easy to construct. 


light in weight and can be readily trans- 
ported and set up by a nurse. It has proved 
highly satisfactory to patients, doctors and 
nurses alike, and is now widely used in 
our hospital by all the surgeons as well as 
by some of the medical men. Whether or 
not such an apparatus is responsible for 
the lowered morbidity and mortality fig- 
ures we are experiencing postoperatively 
is difficult to determine, because so many 
factors are involved. We do know, how- 
ever, our patients now require less nursing 
attention and care. This alone would seem 
to justify its wider adoption today. 



SIMPLE APPARATUS FOR THE CARE OF AN ILEOSTOMY 

John H. Grindlay, m.d.* 

MILWAUKEE, WISCONSIN 

T he avoidance of ulceration about an diameter, is cut in the center of the nipple, 
ileostomy which has been performed and the other, about 3 mm. in diameter, 
is always a matter of concern to the is cut in the dome adjacent to the flanged 



Fig. I . Lateral diagrammatic view of ileostomy apparatus. 

A, Late.v rubber nursing bottle cap. This is placed over 
the ileostomy, the flanged rim becoming imbedded in 
the vaseline gauze dressing surrounding the stoma, b, 
large soft rubber urethral catheter, from which the tip 
and a part of the flared end have been removed. The 
distal end of this catheter connects with the suction 
apparatus, c, piece of small soft rubber catheter, d, 

Hoffman clamp. Catheters b and c have been inserted 
through small holes in the lower portion of the dome 
of the nursing bottle cap, and in the tip of the nipple of 
the cap, respectively. 

surgeon. The problem is not frequently rim. The latter hole is best placed by 
encountered and 3’^et, when it is encount- the point where the flange is broadened 
ered, much time is lost and damage done to form a tab. A large, soft-rubber, 
before a satisfactory method of caring for urethral catheter (about No. 26 Fr. in 
the irritating discharges is adopted. There size) is then lubricated with soap and 
are several well known methods of caring drawn out through the hole at the edge 
for the ileostomy stoma; all of these require of the dome of the cap. Almost the 
a particular skill and watchful care to be entire eatheter, tip first, is dravm through 
satisfactory. The following apparatus has until the flaring end of the catheter pro- 
been used successfully by the author: trudes only slightly beyond the concave 

The main portion of the apparatus con- inner surface of the dome of the nursing 
sists of the latex rubber cap of a wide- bottle cap. Before inserting the catheter 
mouth, infant nursing bottle. Caps of this it is well to cut off the less rigid distal one- 
type are available commercial^. The half inch of the flared end. A second, small, 
essential features of the cap are a nipple, a soft-rubber, urethral catheter (about No. 
large dome and a flanged rim. The first 12 Fr. size) is then dravm out through the 
step in the preparation of the cap is to hole in the nipple by the method just 
cut two small holes. One, about 2 mm. in described. It is well to have removed the 

* Dr. Grindlay is now a Major in the Medical Corps of the United States Army, 
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flared end of this catheter and to allow it 
to protrude into the lumen of the nipple 
for a distance of about one inch. Finally, 
the tips of both catheters are cut ofl, 
leaving the larger catheter long and short- 
ening the smaller catheter so that it pro- 
trudes only about two inches from the 
nipple. 

This apparatus is applied to the ileos- 
tomy in the following fashion: The surface 
of the skin adjacent to the ileostomy is 
cleaned, dried and completely covered with 
several layers of vaseline gauze. The 
apparatus is placed over the ileostomy so 
that the flanged rim rests on the bed of 
vaseline gauze. The larger catheter is con- 
nected to a suction apparatus and the 
smaller catheter is held pinched off by a 
Hoffman clamp. When suction is started 


the flanged rim of the cap becomes firmly 
imbedded in the vaseline gauze, forming 
an air tight seal about the ileostomy stoma. 
The suction serves not onl}’^ to hold the 
apparatus in place but it removes liquid 
and gas as soon as they are discharged 
from the stoma. 

Any type of apparatus giving continuous 
suction may be used. The commonly used 
three-bottle siphon system is entirely 
adequate. The Hoffman clamp may be 
opened slightly in order to modify a too 
powerful negative pressure, or it may be 
opened widely to flush out the apparatus 
with air of saline. It has been found that a 
daily dressing with renewal of the vaseline 
gauze is adequate. The apparatus may be 
discarded when the discharges take on the 
characteristics of ileostomv stools. 




Fibro-adenomat.\ of the cervix differ from those arising in the endo- 
metrium only in the fact that they are rough on the surface, are covered 
with the cervical type of mucosa, and do not usually exhibit the changes of 
the menstrual cycle. 

The brief excerpts in this issue have been taken from “Essentials of 
Gynecology” by Willard R. Cooke (J. B. Lippincott Companj'). 
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AMERICAN PIONEERS IN ABDOMINAL SURGERY 

Bernard J. Ficarra, m.d. 

Resident Surgeon, Kings County Hospital 
BROOKLYN, NEW YORK 

T he rise of specialism and its rapid surgical progress and practice. With the 
advancement is the most startling acquisition of this leadership, the debt of 

• T r . f* I /4n AtYIAT*!** 


I advancement is the most startling 
single feature of modern medicine. 
Surgery as a distinct specialty is repre- 
sentative of the various specialties. The 
changes wrought in abdominal surgerj^ 
during the past fifty j'ears are so amazing 
that to recount a surgeon’s experience of 

. TT 


acquisition of this leadership, the debt of 
gratitude which the world owes to Ameri- 
can surgery has increased beyond all 
estimation. Although many nations, older 
than America, have contributed many 
notable accomplishments, pioneers in 
American surgery evolved the basis for 


that period would simulate an apocryphal the modern advancement of this specialtj^ 

* 'TT'T. •_ T A- J M tT^ 


I.CVJIV** 

Less than a century ago the most serious 
operations were performed without the aid 
of anesthesia and without the benefit of the 
most rudimentary aseptic precautions. 
Even in 1890 abdominal operations were 


This advancement is displayed not only in 
regard to original research but in the intro- 
duction of newer methods of treatment, 
in the perfection of older operative proce- 
dures, and in tangible results. These 
achievements of American surgery cannot 


infrequently performed. An appendectomy help but elicit universal admiration from 

T T . T • . T _ ..vf* I<4 rMir 


was a rare procedure and the surgical the surgeons of the world. « hat our 
technic of the period was gruesome. country has contributed to the creation 0 

It is related how Dr. Alexander Mott, modern abdominal surgery is the worthy 
dressed in a Prince Albert coat, with white subject of this essay, 
shirt cuffs showing, operated at Bellevue. mTnvrAi «;TrRrFRY 

TT 11 1 '*.U colonial. SUxiUt.iiz 

He would put the scalpel in his mouth with 

several strands of waxed silk. The sponges When the colonies were about to e 
used were ordinary reef sponges kept in molded into a nation, the name of no 
the usual type wash basin. The water was American appeared upon the honor scroll 
changed only when it became too bloody, of brilliant men who had made the surgery 
Instruments were kept in a mahogany box of the world famous. Occasiona y, an 
carrying case. When the operation was outstanding surgeon is noted, but his tame 
completed, the instruments were dried and is purely local. Others, such as Dr. y^^ren 
replaced in the velvet-lined box for the and Dr. Prescott, were imbued with the 
next patlent.^^ patriotic spirit thereby forsaking their 

From this primordial beginning has been profession for the cause ot liberty. It was 
formulated a highly technical and scientific through their efforts that the movements 
specialty. Early American surgeons were of the British troops were reported to the 
concerned in applying the surgical knowl- colonial army. In the colonial army itseli 
edgeinAmericawhichtheyhad gained from Dr. Jones was the best knonm surgeon 
Europe. Our surgeons of this century have (from I775 to 1781). Among the great 
advanced beyond their preceptors and things which medical officers of the Ameri- 
now enjoy the leading world position in can army have contributed to medicine, 
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attention is drawn to the first American 
book on surgery. This was written by 
Surgeon John Jones, U.S.A. (1729-1791) 
which was published in 1775. This book 
contains many pages on the treatment of 
war injuries and detailed descriptions of 
amputations. Jones was appointed the first 
occupant of the chair of surgery at Colum- 
bia University.’^ The first professor of 
surgery in colonial America was William 
Shippen (1736-1808). At one time he was 
Director General of the Continental Army. 
He was appointed professor of surgery at 
the University of Pennsylvania in 1766.’^ 

The turbulent days of the period per- 
mitted no chronology of medical history. 
For this reason scattered individual surgi- 
cal contributions are recorded as indicative 
of the progress in colonial America. The 
honor of leading the procession belongs 
to John Bard (1716-1799) of New York. 
In 1759, Bard performed what is called a 
“gastrotomy ” for extra-uterine pregnancy. 
This procedure was subsequently repeated 
in 1791, and again in 1799, by William 
Baynham (1749-1814). Samuel (1742- 
1821), the son of John Bard, organized 
Columbia Medical School becoming its 
first dean. He was physician to George 
Washington when the seat of government 
was in New York. A name worthy of 
mention is Thomas Bond (1712-1784). He 
was apparently the first in the United 
States to perform a lithotom}'. Bond and 
his son, Phineas Bond, rendered a dis- 
tinguished service in 1776 by actively 
organizing the medical department of the 
colonial army. As an interesting notation 
it is recorded that Benjamin Franklin 
invented the flexible catheter.® 

These patriotic men of medicine were 
our first practicing surgeons. Courageous 
in war and science, it was they and their 
successors who founded our schools of 
medicine and brought into being American 
surger\^ 

FOUNDERS OF AMERICAN SURGERY 

The history of great deeds is basically 
the storj' of the men who have perfected 


them. In the histor}- of surgery' two men 
stand forth as the fathers of American 
surgerN^: Philip Syng Physick and Ephraim 
McDowell. 

Philip Syng Physick (1766-1837) studied 
at the University of Pennsylvania under 
Adam Kuhn and then went abroad to 
study under John Hunter. In 1792, he 
received his degree from Edinburgh. In 
1794, he was elected surgeon to the Penn- 
sylvania Hospital, Later he was made 
professor of surgery at the University of 
Pennsylvania. As a teacher he acquired the 
title, “Father of American Surgery.” One 
of his most publicized operations was the 
lithotomy performed on Chief Justice 
Marshall, in 1831, when the judge was in 
his seventy-fifth year. Physick was one 
of the first surgeons to employ gastric 
lavage. He perfected an operation for the 
cure of “artificial pouches” (diverticuli) 
in the alimentary canal (1809), He devised 
a procedure of ligating artificial openings 
(fistulas) which had been made in the 
intestine due to pathological changes. 
Among his other achievements may be 
mentioned his description of rectal diver- 
ticuli and his operation for artificial anus 
(1826). As an innovation he introduced 
the use of kid and buckskin ligatures 
(1816) and invented the tonsillotome.-- 

The dawn of abdominal surgerj' starts 
with the historical scene in Danville, Ken- 
tucky, 1809. Dr, Ephraim McDowell 
(1771-1830), an unknoMTi pioneer surgeon, 
trained in Edinburgh, was called to see 
Mrs. Jane Todd Crawford, sixt^’^-five miles 
away in Greenville. The story of how she 
consented to submit to ovariotomy is too 
well known to recount. In the subsequent 
years, McDowell performed the operation 
twelve times, seven of which were success- 
ful. His valiant initiative was a great 
stimulus toward the development of Amer- 
ican surgery. As the originator of this 
operation he made possible the develop- 
ment of the present field of abdominal 
surgery. McDowell’s pioneer surgery will 
live in the memory of science as long as 
time endures. 
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Encouraged by the splendid results of 
McDowell, other American surgeons began 
to report their successes. Four years later a 
complete hysterectomy was performed by 
Joseph Glover of South Carolina (1813). 
Two surgeons, brothers, John Light Atlee 
(1799-1885) and Washington Lemuel Atlee 
(1808-1878) assisted in establishing ovari- 
otomy after McDowell. They elaborated a 
procedure which enabled them to perform 
465 operations in 1842 and 1843." Other 
names prominently associated with ovari- 
otomy are Nathan Smith, Dunlap, Peaslee, 
Kimball, Sims and Thomas. Against all 
these men the most caustic invectives 
were hurled. Yet their fearless efforts 
resulted in the acceptance of this pro- 
cedure. To them must be given the grati- 
tude of the world, since thej' brought a 
light into this dark region of surgerj^® 

Not many realize the profound influence 
McDowell’s first ovariotomy had upon the 
entire field of abdominal surgery. An in- 
fant nation had startled the world in the 
fearful and formidable operation of e.\'- 
tracting diseased ovaries. There was no 
precedent to warrant such surgical inter- 
ference. Yet guided by a correct knowl- 
edge of pathology and possessed of trained 
operative skill, McDowell performed his 
part well. When the patient recovered, the 
drama was completed. Ovariotomy was 
given to the world and the name of the 
first American surgeon was immortalized 
on the honor roll of medical history. 

THE WARREN FAMILY 

The fortunes of war during the struggle 
for independence resulted in many casual- 
ties. For the treatment of the wounded an 
army hospital was established in Boston. 
The surgeon was Dr. John Warren (i753“ 
1815). It was his desire to utilize the 
clinical material of the hospital for teach- 
ing purposes. In addition to clinical in- 
struction, he held formal lectures in 
anatoraJ^ These lectures were attended 
by Harvard students who were to under- 
take the study of medicine. Interest was 
dravm to this instruction by the large 


quantity of students who visited his 
lecture hall. The Harvard authorities 
invited him to lecture at Cambridge as 
well as to assist them in the founding of a 
medical school (1780). Dr. John Warren 
was a younger brother of Dr. Joseph War- 
ren who fell at Bunker Hill. He had served 
as an army surgeon throughout the war. 
During the postwar years he attained 
much eminence in Boston.® 

John Collins Warren was born in Bos- 
ton (1778). He was the eldest son of Dr. 
John Warren and the nephew of General 
Joseph Warren, who did so much for 
colonial liberty. Graduating from Har- 
vard College (1797) he read medicine with 
his father, finallj- Journe3-ing to Paris and 
London for further stud}'. He graduated 
from Edinburgh with a doctorate. When 
he returned to Boston, he began to prac- 
tice with his father (1802). Four years 
later, he was made adjunct professor of 
anatomy and surgery and finall}' full 
professor when his father died (1815). He 
resigned from the chair of surgery' at Har- 
vard in 1847. 

Among Dr. Warren’s greatest accom- 
plishments was the founding of the New 
England Journal of Medicine & Surgery 
with Dr. Jackson and Dr. Bigelow. He 
assisted in the formation of the Massa- 
chusetts General Hospital and served as 
its first surgeon from 1820 to 1853. 
most famous event in his professional life 
was the operation he performed under 
ether on October 16, 1846. This operation 
demonstrated the value of ether in the ad- 
vancement of modern surgical anesthesia.® 

After the death of John C. Warren 
(1855) his son, Jonathan Mason Warren 
(1811-1867), continued the family tradi- 
tion as one of the most renown Bostonian 
surgeons. Following his graduation from 
Harvard, he. sojourned in Europe. While 
in London he visited the clinics of Sir 
Astlej' Cooper; in Paris he Mtnessed the 
work of Dupu3tren, Lisfranc and Larre3'. 
Returning to Boston he began to practice 
(1835). In 1846, he became one of the visit- 
ing surgeons to the Massachusetts General 
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Hospital -where he assisted his father in 
that memorable ether operation. While 
returning from a meeting of the American 
Medical Association in New York, the 
train on which he was a passenger was 
wrecked (1853). Although he was not 
actually injured, his health was seriously 
impaired thereafter until his death (1867). 

vTonathan Warren had a son, John Col- 
lins Warren, who, like his father, graduated 
from Harvard (18S6). He, in turn, became 
a professor of surgery and attending sur- 
geon to Massachusetts General Hospital. 
As editor of the Boston Medical Journal he 
contributed much to surgical literature. At 
the time of his death (1927) he had served 
as president of the American Surgical 
Association. 

The family heritage is carried on by his 
son, John C. Warren, who was an associate 
professor of surgery at the time of his 
father’s demise. There are few, if any 
families, to contribute so much to the his- 
tory of American surgery. No one could 
seek a more spotless record in the annals 
of medical history than that presented by 
the Warren family.-’ 

PRE-AXESTHETIC SURGEONS 

The years preceding the use of anesthesia 
is properly termed the rough years of sur- 
gery. Surgeons had to be stronger than 
the patient in order to restrain the subject 
and defend himself from the patient’s out- 
bursts. Too often the surgeon was not able 
to concentrate his attention upon the 
surgical task because of the cries and strug- 
gles of his patient. 

A great surgical pioneer of this period 
was Valentine Mott (1785-1865) of New 
York. His many operations are too numer- 
ous to relate. Ligating of vessels was his 
most daring feat. In this dangerous pre- 
anesthetic and pre-antiseptic era he suc- 
cessfully ligated 138 aneurysms. On one 
occasion he ligated a common iliac artery 
through the abdomen (1828). When he was 
professor of surgery at Rutgers College, he 
wrote: “ . . . we think it may henceforth 
be regarded as an axiom that it is the duty 


of a surgeon to operate in every case which 
allows of a rational hope of success, either 
of improving the patient’s condition or of 
preserving his life. . . . We do not believe 
it proper for every man who is nominally 
of the profession to assume such high 
responsibilities but that we regard those 
as surgeons, and those alone, who have, 
by conscientious devotion to the study of 
our science, and the daily multifarious 
duties, acquired that knowledge which 
renders the mind of the practitioner serene, 
his judgment sound and hands skillful; 
while it holds out to the patient rational 
hopes of amended health and prolonged 
life.’*= 

Mott was a bold operator, a pioneer 
teacher of clinical surgery, and one of the 
earliest professors of surgery in New York. 
When the Civil War was declared he was 
an old man. Nevertheless he assembled 
many valuable notes which he employed 
to write his excellent monograph on 
hemorrhage. This treatise was published 
by the U.S. Sanitary Commission. - 

Another eminent surgeon was Willard 
Parker (1800-1885). He was famous for 
his original surgical technic which at- 
tracted many students to Columbia Medi- 
cal School. Here he was professor of 
surgery (1839-1860). Among his profi- 
cient operations was cystotomy, a proce- 
dure which he perfected for the repair of 
the bladder following rupture or the 
removal of calculi. 

During these formative years in Ameri- 
can surgery, a laparotomy was performed 
by a southern surgeon. Dr. Wilson (1831). 
This was undertaken for the relief of an 
intussusception in a negro slave who had 
an intestinal obstruction for seventeen 
days. The abdomen was opened and the 
intussusception released with complete 
recovery of the patient. 

Other interesting surgical undertakings 
were recorded. Dr. Joseph Glover, of South 
Carolina, removed part of the spleen, some 
omentum and ligated a branch of the 
splenic vessels (1801). A traumatic injury 

* Am. J. Med. Soc., vol. Ill, 1829. 
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to the spleen due to gunshot wound gave 
Dr. Alston, of Texas, the opportunity to 
perform a splenectomy (1863).*'^- 

Elective surgery was not a feature of the 
pre-anesthesia decades. Surgical inter- 
vention was an emergency, life-saving 
undertaking. Patients were coerced into 
submitting to surgery, either as a last 
resort or because their unconscious state 
rendered objection impossible. 

America’s greatest surgical 

CONTRIBUTIONS 

There are two non-surgical subjects 
which have profoundly accelerated surgical 
progress; The first is the introduction of 
anesthesia, and the second is the elucida- 
tion of shock. Both these topics are truly 
American. No other nation can claim 
priority for the discovery of the former, and 
no one has contributed more to the under- 
standing of the latter than American 
surgeons. 

A great change has been brought about 
in the practice of abdominal surgery by 
the introduction of anesthesia. Patients 
will now consent to operations which 
formerly they would rather have died than 
endure. Thus many new operations which 
would have been impracticable are now 
feasible. In this way the range of operative 
surgery has been greatly extended. By 
means of anesthesia the patient is liberated 
from pain and in a great degree from the 
mental anxiety and disquietude which 
formerly preceded an operation. This is 
undoubtedly a contributing factor in di- 
diminishing the physical shock of an 
operation.^ 

The discover}" of anesthesia produced 
a bitter discussion as to the real discoverer. 
Dr. Crawdord W. Long (1815-1878), of 
Georgia, was the first man to use ether as 
an agent to relieve the pain of surgical 
operations. In 1847, he administered ether 
to his own wife at childbirth and continued 
to use it in his obstetrical practice. Long’s 
classical operation occurred on March 30, 
1842. On that day a man named James 


Venables, while under the influence of 
ether, had a small cj^stic tumor removed 
from his neck. Long did not push himself 
into the arena as a claimant for the honor 
of the discovery of anesthesia until 1854. 
At that time he wrote to Senator Dawson 
of the U. S. Senate giving him an account 
of what he had done.-^ 

To William T. Morton (1819-1868) is 
given the credit of demonstrating the 
practicability of ether anesthesia. Morton 
graduated from the Baltimore College of 
Dental Surgery, and entered into partner- 
ship with Dr. Horace Wells to practice 
dentistry in Boston. On September 30, 
1846, he extracted a tooth while the 
patient was unconscious from ether. It 
was on this day that he spoke to Dr. C. T. 
Jackson on the subject. 

Morton was anxious to receive the 
approbation of the medical profession on 
ether anesthesia. He called on Dr. Joseph 
C. Warren and explained his anxiety in 
the matter. So it came to pass that Dr. 
Warren, with Dr. Morton as anesthetist, 
removed a tumor from the left side of the 
face of Gilbert Abbott (October 16, 1846). 

Among the many other names associated 
with anesthesia is that of Horace Wells 
(1815-1848). He was a dentist who ob- 
sers^ed a young man who had inhaled 
nitrous oxide bruise himself against furni- 
ture Avithout complaining of pain. The 
next day he gave himself the gas and 
allowed a Dr. Riggs to pull one of his 
teeth. He felt no pain (1844). He at once 
began the manufacture and use of nitrous 
oxide. Wells attempted to gain priority 
rights as the discoverer of anesthesia. 
While the anesthesia controversy was 
raging he committed suicide in 1848.^^ 

One blemish mars the beauty of the 
anesthesia doscoverj". The scar is the 
altercation for fame among the pioneer 
anesthetists. It is not of great importance 
to defend the true discoverer of anesthesia. 
Suffice it to be acclaimed as a true Ameri- 
can discovery; no other nation can question 
this claim. The incalculable assistance 
given to abdominal surgery by this dis- 
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covery cannot be described adequately. 
This American discovery was the first 
revolutionary contribution recorded in 
surgical historj^ It is a disclosure touching 
the brim of metaphysics — a safe substance 
producing anesthesia and inducing sleep. 
All the influences emanating from the 
introduction of anesthesia is attributed to 
it. Thus the progress which abdominal 
surgery has made from year to year owes its 
origin to an American discoverj'. 

America’s greatest contribution has been 
surgical anesthesia. Nevertheless there is 
another contribution, less dramatic per- 
haps, but none the less highly commend- 
able. The subject of shock has been 
elucidated largely through the efforts of 
Americans. No individual beams forth in 
the unfolding picture on the nature of and 
treatment, of shock, as m the drama of 
anesthesia. 

At the birth of this century the nature 
of shock was a nebulous enigma. Only the 
crudest ideas were postulated by surgeons 
of the world as to the mechanism of shock. 
All realized how serious and frequent a 
complication this was following severe 
injuries and major operations. The world 
of medicine was eager to listen to some 
voice in the wilderness which would raise 
the pall of ignorance. None was heard until 
George W. Crile (1864-1942) published 
the results of his investigations (1899). 
Although his conclusions were not correct, 
nevertheless his work stimulated others to 
e.xert their efforts to solve this perplexing 
problem. 

More recent years produced notable 
facts which have assisted in clearing the 
mist surrounding the mechanism of shock. 
The modern American investigators, Bla- 
lock, Keith, Phemister, Moon, Scudder 
and others have added greatly to our 
knowledge of this subject. To those other 
Americans who have, studied the problem 
of combatting shock by employing blood 
and blood substitutes is due a laurel 
wreath of unfading fame. Through the 
efforts of Americans the ever present com- 
plication of shock, hardly less important 


than infection, is on the road to exile from 
the modern operating theatre.® 

TRANSITION PERIOD 

Between the pre-antiseptic, pre- 
anesthesia decades and the era of aseptic, 
analgesic surgery was a period of blending 
of one with the other. Most important of 
those surgeons who crossed this bridge of 
transition was Samuel David Gross (1806- 
1884). Often called the Nestor of American 
surger3% he was the foremost American 
surgeon of his time. Gross invented many 
new instruments, was a prolific writer, 
and introduced deep sutures in wounds of 
the abdominal wall. As a medical historian 
he wrote a histor}”^ of American surgery 
down to the year 1876. In addition, his 
System oj Surgery^ published in 1859 
Mdely distributed. Dr. Gross was a popular 
teacher of surgery first at Louisville (1840) 
then at the Jefferson Medical College 
(1856). He did more for the advancement 
of American Surgerj'^ than any individual 
of his day. He was panurgic in his ability. 
Not only was he an original investigator 
and proficient operator, but as a teacher 
and writer he was a notable exponent of 
his craft.^ 

The most outstanding of the New 
England Surgeons at this time was Henry 
Jacob Bigelow (1816-1889). As professor 
of surgery at Harvard, and surgeon to 
the Massachusetts General Hospital he 
achieved fame for the bloodless reduction 
of the hip joint. So great was his influence 
in Boston that his words were accepted 
as dogma. Much is due to Bigelow for his 
efforts to establish the administration of 
ether as a permanent part of operative 
technic. He is well known as a pioneer in 
genitourinary surger3^ 

D. Hayes Agnew (1818-1892) was born 
in Pennsylvania and graduated from that 
university in 1838. His early days in 
medicine were as a country doctor. When 
he moved to Philadelphia, he began to 
teach in the Philadelphia School of Anat- 
omy (1848). In 1870, he was appointed 
professor of clinical surger}"- at the Uni- 
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versity of Pennsylvania. In the following 
3’^ear he succeeded H. H, Smith as professor 
of the principles and practice of surgery. 
He achieved national fame by his attend- 
ance of President Garfield during his last 
illness. 

When Dr. Agnew became Professor 
Emeritus of Surgery, his successor was 
John Ashhurst, Jr. (1839-1900). He was 
one of the most learned surgeons of Amer- 
ica and a great teacher. Ashhurst, who 
disdained the use of antiseptics, claimed 
operative results as regards infection as 
good as those of the more progressive 
Agnew. Often his results were unwittingly 
obtained by observing simple cleanliness.^ 
No man ever used his vast experience and 
profound learning to better purpose in the 
instruction of those who were to come after 
him.'^'"® 

Another bright star in the surgical 
heavens was William Williams Keen (1837- 
1932). As professor of surgery at Jefferson 
Medical College he was one of the first to 
perform many surgical procedures. He not 
only contributed novel innovations to 
general surgery but invented new technics 
for sterilizing catgut, and was a pioneer in 
neurological surgery. He was a noted 
author, achieving renown for his System 
oj Surgery. He wrote an essay on the Early 
History oJ Practical Anatomy (1870). 

James Marlon Sims (1813-1883) was 
not primarily an abdominal surgeon but a 
gynecologist. Nevertheless his rules of 
surgery were so influential that general 
surgeons followed his dictum on penetrat- 
ing wounds. He maintained that a wound 
of entrance should be enlarged for ade- 
quate exposure; all wounded intestines 
should be sutured and bleeding vessels 
ligated; the peritoneal cavity should be 
thoroughly cleansed of all foreign matter 
before closing the external wound; the 
surgeon should decide whether the wound 
required drainage. 

All these former surgeons of the transi- 
tion period assisted in completing the 
metamorphosis in American surgery. They 
were the link which united primitive to 


modern American surgery. With the pass- 
ing of these notable figures, America 
became a leading figure in the world of 
medical science. In the subsequent decades 
America is to assume the dominating 
leadership in the world of surgery. 

AMERICAN PIONEERS IN ASEPSIS 

When Lister visited the United States 
at the International Medical Congress 
held in connection with the Centennial 
Exposition at Philadelphia, ten years had 
passed since his doctrine of antisepsis was 
promulgated (1876). His teachings in 
America were accepted with indifference.^® 

The reasons for American lethargy in 
this important aspect of surgery were 
several; First, the treatment procedure 
was changed so often that surgeons could 
not adapt themselves to frequent alter- 
ations. Secondlj', the procedures advanced 
were so complicated that the surgeon him- 
self had to be responsible for its proper 
administration. Lastly, the hostility of so 
many British surgeons (Nunnelly, Paget, 
Humphrey, Callender, Tait, etc.) to 
Listerism minimized its importance to 
Americans.®' 

In appraising the early history of aseptic 
surgery in America, scattered apostles of 
Listerism are seen in several large cities. 
New Orleans, Chicago, New York and 
Baltimore were the domiciles of ardent 
advocates of asepsis. 

Hostility to asepsis and skepticism were 
present among the surgeons of New Or- 
leans, The only exception was a German 
surgeon. Dr. Moritz Schuppert (1817- 
? ), born and educated in Marburg. As 

professor of surgery in the Charity Hospital 
Medical School he championed the cause of 
antiseptic surgery. In a lecture published 
in the New Orleans Medical and Surgical 
Journal, Schuppert stated: “Reports that 
the antiseptic treatment of wounds recom- 
mended by Lister promised to cause a 
revolution in surgical practice, did not 
permit me to rest, and the Spring of 1875 
found me alreadj' on the road to visit those 
places from which such stunning facts 
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were reported.” At the conclusion of this 
extensive monograph, he summarized his 
own experiences based on his personal 
operations in New Orleans at Charity 
Hospital. 

Despite the excellent exposition of the 
subject by Schuppert, Listerism made very 
slow progress in Louisiana and the United 
States. This was due in no small measure 
to the antagonism of manv American sur- 
geons. As learned and progressive a sur- 
geon as Ashhurst was, he wrote in his 
textbook: “The alleged superiority of the 
antiseptic method has not yet been demon- 
strated.” This was eleven years after Lord 
Lister had issued his first announcement of 
the antiseptic doctrine.^® 

The topic of antisepsis has been an 
evolution in which several American sur- 
geons were important contributors. To 
Edmund Andrews (1824-1904) and to 
Christian Fenger (1840-1902) goes the 
honor of first using aseptic technic in 
Chicago. Of the two, Christian Fenger was 
the more influential. 

In the spring of 1878 he began to give 
lectures and demonstrations in pathology. 
This was a science unknown to Chicago 
physicians., Fenger quickl}"^ accepted the 
importance of surgical asepsis and intro- 
duced Listerian methods in the Cook 
County Hospital. After several years as 
pathologist, he so impressed the surgeons 
with his surgical knowledge, that he was 
appointed to the surgical staff at Cook 
County Hospital. Finally, in 1889, 
elevated to the surgical professorship at 
Rush Medical College. Fenger was the 
first American surgeon to prove by autopsy 
the importance of aseptic technic. Necrop- 
sies before the acceptance of the principles 
of asepsis and antisepsis in surgery often 
disclosed not the disease from which the 
patient suffered during life but the compli- 
cations that had caused death. 

Arpad G. Gerster (1848- ? ) was born 
in Hungary' and educated abroad. He 
came to America and settled in New York. 
As an accomplished surgeon he was an 
attending surgeon at the German and Mt. 


Sinai Hospitals. He was the first man in 
New York to practice surgerj^ exclusively. 
In 1888, he published “The Rules of 
Aseptic and Antiseptic Surgery.” This 
essay enjoyed a wide circulation, even as 
it stimulated surgical asepsis and an ap- 
preciation of abdominal surgical diseases.^ 

The most startling American contribu- 
tion to aseptic technic occurred in 1890. 
William S. Halsted introduced the use of 
sterile rubber gloves by surgeons and his 
assistants in the operating room. The em- 
ployment of “the boiled hands” brought 
about a radical change in surgical technic. 
The beneficial results of this contribution 
cannot be overestimated. 

The development of surgical asepsis is 
indicative of the universality of the medical 
art: it was introduced by an Englishman 
and was adopted and advanced by conti- 
nental nations. An American surgeon by 
the utilization of rubber gloves not only 
gave greater securit}’’ to the manipulations 
of surgery, but protected the surgeon’s 
hands from the harshness and injurious 
effects of chemical antiseptics. This is an 
example of how American surgeons have 
transformed the picture of modern surgerj'^ 
so that it no longer possesses its former 
appearance. 

PERIOD OF REORGANIZATION 

The postwar 3’^ears of 1865 to 1898 in the 
United States were termed the reorganiza- 
tion period. For it was during these 3’^ears 
that America turned to the reunion of the 
states, healed its wounds and accepted the 
new changes produced by the industrial 
revolution. 

The effects of reorganization found its 
way into medicine. Prior to this period 
there was no central collection of medical 
literature and no method available for 
ascertaining what scientific material had 
been published. The Library of the Surgeon 
General’s Office was a small collection of 
books which were inadequate. To John 
Shaw Billings (1838-1913) was given the 
task of reorganizing the medical literature 
of America. 
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an army .'.uif.t«*in i^illliu;s has hern 
tcTimci f*nc (>l its (njcinost imalital nlitcfts 
(liiimfh Dnrint; thf (avi! W ar In- reiuffnaJ 
(listinynishiai sciviii- at C’.hanci-llotsvillf 
and at (Iilty.shnrj;, ulurt- hr upcfalrrl f<»i 
tlinr tla\s \\ithoiit test. Hf u.is the litst 
Amctiian snrttrmi t<> tCM-ct siuir-.sfully 
iht* anhlc ioitil iiHfo). His history of 
American surj^ary is thehtst in thr l-.nj'.lis!i 
lan^tiafU’. 

.-\ftfr thr (avil War, Sur^'n'ii (Jcncral 
Hammond pave Billinps the assipnmrnt of 
directinp thr l.ihrary ol tlir Stirpr<in 
Grnrrai's Ollirr. Biliin ps h.ul thr forrsipht 
t<e rrcopiti/(' thr nrrd ttf a larpr li!>r.iry for 
thr adv.'intrmrnt of Atnrrir.tn snrprry 
and medirinr. Sinrr iiis day tliis lihrary, 
now hnown as tltr .-Xriny Mrdiral l.ihrary, 
has hri'omr thr larprst in thr world. 
.Mthonph this is not ;i trnr rontrilnition to 
alHhtminnl snrprry, as many f)thrrs alrratly 
mentioned, nevertheless, the rrahn of 
books is an essential part of the siirpeon's 
.'irmamentarinm. I'or to paraphrase Osier, 
the siirpeon who does not rr.id books is 
like the cairtain who poes to sea without a 
knowledpe of navipation. 

Billinps realized that a m.iss of books 
with no e.'it.alopue would be like an auto 
witliout a steerinp app.ir.itus. Thus lie 
devised the Index Cciiahif’ue, the larpest 
compendium of biblioprairhy ever de- 
veloped (1880), He also founded the Index 
Medieux, now called the OuHr/cr/v Cum»/«- 
lii'c Index Medieux, which supplements the 
great catalogue." 

As a bibliographer, Billinps achieved 
world fame and honorary degrees frrun 
European universities. At the time of his 
death he was the best known American 
surgeon to European scientists.'* 

THE AMEltlCAN SUUGICAL DISEASE 

A surgical disease which is truly Ameri- 
can from the point of view of frequency 
of occurrence in Americans, and the elucida- 
tion of its pathology and cure, is appendici- 
tis. Before the American surgeons solved 
the riddle of appendicitis, the abdomen 


wa*. forbidden territory, and the operative 
tre.itment awaiterl its destined birth. 

.American surgery .-igain enrolled itsHf 
upon tile honor roll of everlasting hime by 
the e\p‘>sition of the vermiform ajrpendix. 
d he lirst slip in the recognition of ap- 
pendicitis was t.iken by George l.ewis, of 
New \'ork', ( 185b). Then followed the 
operation of W’ill.irrl Barker ( iHoo 18B.}) 
for peril \phlitic abscess, v. Inch was simply 
an evacuatietn of the abscess ii8b"j, Sub- 
seriuently the removal of the appendix 
u.is accomplished by H. J. Hall, of Ne*.v 
^'ork, and Thomas G. .Morton, of 
IMiikulelpliia. 

l-'or the complete understanding this 
lesion, .ill honor goes to Reginald Hebcr 
bit/. lOij/* lioston. *rhe indica- 

tions for surgical treatment were definitely 
exjxiunderl in 1889 by Charles .McBurney 
' t8.'5 191 V. of New \'ork. 

The store of appetuiicitis unfolds during 
the last half century, “I'irst the disease 
hail to be recognized .and that takes us back 
to the .Massachusetts General Hospital. 
Here yoimp Eitz, recently returnt'd from 
study under \'irchow, was made Keeper of 
the Bathological Cabinet at the hospital. 
I'or some reason he bcc.ame interested in 
wh.it was commonly called typhlitis and 
peril vphlitis. Soon he convinced himself 
that the aijpendix was the cause of this 
condition and that it was an unnecessary 
organ of the human body. Finally, when 
the .Association of American Physicians 
was to hold its lirst meeting in June, 1SS6, 
he was scheduled to read his paper. This 
was entitled, " Perforating Inllarnmation of 
the Vermiform Appendix; with Special 
Reference to its Earlv Diagnosis and 
Treatment.”^'" 

At this meeting Fitz. showed by compari- 
.son of many cases that perityphlitis and 
perforating appendicitis were the same 
pathological condition. In addition he 
outlined the main symptoms and u.sed the 
name appendicitis for the first time. 

While Fitz. was telling the surgeons what 
they ought to do, European surgeons con- 
tinued to treat the disease conservatively. 
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In America his advice was accepted, and 
the world began to hear of hIcBurney, 
Murph}', Senn, Sands, Fowler and Ochsner. 

As previously mentioned Dr. Hall suc- 
cessfully removed an inflamed appendix. 
However, this operation was undertaken 
for what was thought to be an incarcerated 
inguinal hernia. When the hernial sac was 
opened, peritonitis due to a gangrenous 
appendix was found. In 1887, Thomas 
George Morton (1835-1903) diagnosed 
appendicular disease, operated, opened an 
abscess and removed the appendix with a 
successful result. This was the first success- 
ful appendectomy in which the operation 
was primarily undertaken for a diseased 
appendix.' 

However, the great advancement in the 
early diagnosis and operative interference 
in appendicitis was due to the efforts of 
Sands and McBurne}'. Henry B. Sands 
(1830-1888) was the assistant of W'illard 
Parker from 1867 to 1870; from him he 
learned how to open a perityphlitic abscess. 
Sands is entitled to remembrance because 
he taught surgeons how to recognize the 
early signs of perforated appendicitis and 
advocated early operation.' 

To the work of Sands was added the 
efforts of Charles McBurney (1845-1913). 
His paper published in 1889 established by 
clinical experience the utter necessity for 
early operation in appendicitis.' He insisted 
that there was a specific area especially 
tender in cases of appendicitis. What is 
now known as McBurney’s point was 
described thus: “. . . the seat of greatest 
pain determined by the pressure of one 
finger, has been very exactly between an 
inch and a half and two inches from the 
anterior spinous process of the ilium on a 
straight line drawn from that process to 
the umbilicus. From that day (Novem- 
ber 13, 1889) early operation for 

appendicitis as taught by such surgeons 
as Murphy and Senn became customary in 
America. 

Other important therapeutic measures 
were instituted by Americans. Alonzo 
Clark (1807-1877), of New York, intro- 


duced the use of opium in peritonitis 
(1885). Another New Yorker, George 
Rj-erson Fowler (1848-1906), advocated 
the sitting up position for cases of peritoni- 
tis. Thus inflammator\' exudates would 
flow into the pelvis where absorption is 
not as rapid and drainage could be accom- 
plished more satisfactorily." 

A new era was born in the field of 
abdominal surgery. Operations for the cure 
of appendicitis are performed daily. To 
this new surgery, American ingenuity was 
the major asset. Our nation achieved a 
brilliant triumph in this phase of ab- 
dominal surger\\ To American surgeons 
perennial tribute must be given for initiat- 
ing appendectomy and for perfecting its 
technic. 

PATHFINDERS IN BILIARY AND 
GASTROINTESTINAL SURGERY 

Less notable than the storj* of appendici- 
tis but equally as important is the history 
of American surgery of the biliary and 
gastrointestinal tracts. Early surgery of 
these vital structures began with the repair 
of intestinal wounds. Later resection of the 
intestine, followed by anastomosis was 
perfected. 

Intestinal wounds stimulated the inter- 
est of American surgeons as early as 1805. 
This subject was the inaugural treatise of 
Dr. Thomas Smith at the University of 
Pennsylvania. Samuel Gross, in 1843, 
e.\perimented on dogs as to the nature and 
treatment of these wounds. Later he ap- 
plied these results to actual practice. J. 
Marion Sims corroborated the method of 
Gross. This involved the excision of a sec- 
tion of the intestine with suturing of the 
divided ends. Gross never performed this 
procedure. It was in 1863 that Dr. Kin- 
loch, of South Carolina, accomplished this 
result. However, it remained for Dr. N. T. 
Bull to make the practice safe. The efforts 
of Nicholas Senn and Abbe in intestinal 
anastomosis deserves distinction. 

Other efforts were made in gastrointes- 
tinal surgery, however, most of these are 
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scattered reports. For example, in 1834, 
Luzenberg opened a strangulated hernia 
and excised the gangrenous bowel. The 
patient recovered.*" Tbc Boston Journal 
oj Medicine of June 23, 1845, contains an 
article by a Dr. Manlore. This account re- 
ports a laparotomy for obstruction. An 
involuntary ileostomy was performed be- 
cause the bowel was adherent to the 
abdominal wall. The author advocated 
this procedure in all cases of volvulus and 
intussusception.^ 

This same journal of July 23, 1868, 
contains a report by Dr. R. Wilder on 
“strangulation of the large intestine by a 
band.” In this case he opened the abdomen, 
released the band with immediate relief. 
Five years later, Cheever reported a 
similar case with complete recovery of the 
patient.^ 

On September 23, 1885, an unfortunate 
man swallowed a denture with four teeth. 
It lodged in the esophagus. When he en- 
tered the hospital three days later, it was 
behind the sternum. The patient could not 
eat and lost much weight. A young sur- 
geon, Maurice Richardson, opened the 
abdomen and stomach. He reached through 
the cardia up into the esophagus. With 
difficulty he liberated and delivered the 
denture. This procedure was the first of its 
kind to be reported.^ 

During these years sporadic successes 
with laparotomy, for various causes, found 
their way into the literature. The first and 
only successful laparotomy for the relief 
of perforation of the intestine due to 
typhoid fever is attributed to Dr. W. Van 
Hook, of Chicago. Laparotom3' for the 
relief of purulent peritonitis was performed 
bj" Mears, of Philadelphia. This procedure 
was among the first in which the peritoneal 
cavit3' was opened for the purpose of 
draining the cavitJ^ In association with 
this topic other names are prominent. 
Commendation must be given to Hartleys 
Curtis, Stimson, Morton and Vander\"eer.® 

The question of suture material fasci- 
nated American surgeons. Henrj" O. Marej^ 
of Otis, Massachusetts, introduced anti- 


septic ligatures in the radical cure of 
hernia, using kangaroo tendon (1878). 
Fourteen 3-ears later, Robert Abbe (1851- 

? ) introduced catgut rings in intestinal 
surger3-. One of the most ingenious and 
useful suture in intestinal surgery is the 
Connell suture. This was devised 63- Greg- 
or3- F. Connell (1875- ) of Osh- 

kosh, Wisconsin.’-^ 

Surger3- of the stomach was advanced at 
the hands of Americans. Christian Fenger 
unfolded new facts on cancer of the stom- 
ach. The first man to take a radiogram of 
the stomach and confirm his findings 
surgicall3- was John Conrad Hemmeter 
(1896). In addition he was a pioneer in 
duodenal intubation.® 

On Ma3' 5, 1898, Dr. Charles B. Brigham 
reported a successful gastrectom3- in the 
Boston Medical Journals He removed the 
entire stomach for cancer. An anastomosis 
was then made between the esophagus and 
the duodenum b3- means of a Murph3* but- 
ton. Two other names are prominenth* 
attached to the technic of gastrectomy 
both for cancer and ulcer. These men, both 
New Yorkers, are Albert Ashton Berg 
(1872- ) and the late beloved George 

David Stewart (1862-1933). 

Preoperative care of the gastrointestinal 
tract was emphasized for the first time b3' 
an American (1900). It was through Har- 
ve3- Cushing that surgeons realized the 
possibilit3- of rendering the stomach and 
intestines sterile as a preparator3' measure 
to operations.-* 

Abdominal surger3- of infanc3" and child- 
hood has been promoted b3- American 
surgeons. Among these men are: C. L. 
Scudder, E. J. Donovan, William Ladd 
and Robert Gross. Through these surgeons 
and others pediatric surger3’ has become a 
specialt3" within the specialt3- of abdominal 
surgery. 

One of the aspects to the explanation for 
the enviable surgical position America has 
reached is her contribution to gastrointes- 
tinal surger3'. In this phase of abdominal 
surger3-, America displa3-ed the inherent 
characteristic of a 3-oung nation; first, to 



New Series Vol. LXIII, No. z 


Ficarra — Pioneers in Surgery American joumai of surgery 293 


equal, then to excel the accomplishments 
of older nations. 

This characteristic was further demon- 
strated in biliary surgery. In colonial days, 
John C. Warren excised biliar}- calculi by 
incision into the umbilical vein.“'-® At the 
University of Indiana, Dr. John S. Bobbs 
was dean of medicine. He is the founder 
of cholecystotomy. On June 16, 1867, he 
opened a patient’s gallbladder and ex- 
tracted fifty calculi.-® The next year 
witnessed a similar performance by J. 
Marion Sims. In 1879, Robert Lawson 
Tait (1845-1899), of Alabama, perfected 
chol ecj’stotom y . “ 

Dr. Fenger became interested in diseases 
of the biliary system. This was due to 
Phineas Conner, of Cincinnati, who in- 
cised adherent suppurating gallbladders 
and removed gallstones. Thus it was that 
Fenger explained the ball-valve action of 
biliary calculi and their relationship to the 
production of jaundice. 

The last decades of the nineteenth cen- 
tury produced additional data on the 
biliary system. W. B. Davis, of Alabama, 
did excellent work on the anatomy and 
surgery of the biliary ducts (1890). More 
difficult surgery was now attempted by 
American surgeons. On March 23, 1893, 
G. W. Jones reported making an anasto- 
mosis between the gallbladder and intes- 
tine for stricture of the common duct.® 
Five years later Halsted excised the 
ampulla of Vater and the papilla of the 
common duct because of cancer. A success- 
ful implantation of the common duct 
into the duodenum for the relief of stric- 
ture was reported, in 1908, by Horace W. 
Packard.® 

Bile duct surgery continues to receive 
the greatest attention from American 
surgeons. Such interest has given birth to 
the use of vitalllum tubes in biliary sur- 
gery. The pioneer in vitalllum surgery of 
these structures is Herman E. Pearse, of 
Rochester, New York. Other surgeons to 
follow his leadership were: Howard M. 
Clute, of Boston, Ben Seaman, Russell 
Fowler and John Raycroft all of New York. 


The remarkable work in biliary surgerj'^ 
typifies the courage of American surgeons. 
Their ability to undertake a new project 
with the utmost vigor and enthusiasm is 
here manifested. Self-reliance such as this 
has developed the art of surgery" in America 
and has obtained for our nation the admira- 
tion of the civilized world. 

THE PEERLESS SURGEONS 

“Progress always rests upon a small 
number of men of genius. Thus we have in 
the science of surgery in every epoch and 
every country, a certain number of re- 
nowned men who are the causes and pillars 
of this achievement.” (Wm. J. Mayo.) 
Progress in American surgery was acceler- 
ated by several men of genius. Although 
many generations are represented, only 
the most famous characters will be recalled 
to mind in this surgical saga of our o\vn 
native land. 

Among the pioneer surgeons of the Mid- 
dle West was Nicholas Senn (1844-1909). 
Born in Switzerland, he came to America 
(1852) and settled in Chicago. As an 
early exponent of scientific and experi- 
mental surgery, he concerned himself with 
abdominal surgery. He devised a method of 
detecting intestinal perforation with hydro- 
gen gas (1888). The merits of Senn were 
in stressing surgical technic and in experi- 
mental abdominal surgery. He was among 
the first experimenters in gastroenter- 
ostom}'^ and bowel anastomosis. For in- 
testinal anastomosis he used decalcified 
bone plates. Senn was the founder of the 
Association of Military Surgeons of the 
United States (1891). From 1905 to 1908 
he was editor of Surgery, Gynecology & 
Obstetrics. At one time he was professor of 
surger}"^ at Rush Medical School. 

The work of Senn led naturally to the 
accomplishments of John Benjamin Mur- 
phy (1857-1916). One of America’s o\nti 
world acclaimed surgeons, Murphy is 
remembered especially for the “button” 
which bears his name. The Murphy button 
is a great aid in intestinal anastomosis. His 
fame in America is associated with the 
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founding of lire American College of 
Surgeons. 

A more recent leader of Midwest surgery 
was Albert J. Oehsner (1858 1925). For 
li\'e years he was Senn’s chief-of-sta(f, and 
began in this clinic his distinguished wf>rh 
known as Ochsnerization. This is the treat- 
ment of appendicitis when operation is not 
advisable or available. 

At the turn of the century two master 
surgeons enjoyed positions of eminence. 
These men were Deaver, of Philadelphia, 
and Malsled, of Baltimore, .lohn Blair 
Deaver {1855-1931) was one of the most 
skillful operators of this period. Me was an 
exponent of what he called “living pathol- 
ogy.” The egregious character of his work 
is illustrated in his writings on: A})])cndici- 
tis {1896), Proslatic Hypcrlrophy 0905), 
The Breast (1917), and a Suri’ical Anatomy 
(1901), in three volumes.' 

An expert in the art of healing was 
William Stewart Halstcd {1852-1922). As 
first professor of surgery at Johns Hopkins, 
he was a quiet but efiective force in mold- 
ing American surgery into a composite 
science. In addition to his introduction of 
sterile rubber gloves, he was a pioneer in 
the use of silk ligatures and cocaine infiltra- 
tion anesthesia. He devised numerous 
operative procedures, such as those for 
radical mastectomy {1889) and hernior- 
rhaphy. If any one man is to be given credit 
for initiating specialism in surgery, it is 
Halsted. He trained men who eventually 
became masters in dilfercnt branches of 
surgery. During an all star operation, 
Halsted would operate with Cushing, 
Finney, Bloodgood, Young and Baetjer as 
assistants. Each of these assistants 
achieved deserving fame, some of whom 
pioneered in other branches of surgery. 
To these surgeons he taught the delicate 
art of the perfect healing of wounds, which 
was masterly' demonstrated at his clinics." 

Halsted showed the necessity for the 
gentle handling of tissues as a corollary to 
the prevention of wound infections for the 
protection of patients against surgical 
shock. To him all honor is due for the 


abolition of the rough and ready surgery 
which was prevalent before his day. 
Amcric.-ms arc justly proud of Halstcd; he 
not only developed the science of surgery 
but cultivated its art as well. 

The late George Washington Crile 
{ 186.g-19.j2), of Cleveland, was known for 
many ingenious contributions to surgery. 
His experimental and clinical investiga- 
tions of surgical shock and the reduction of 
operative shock by his procedure of 
"anoci-association” brought him to the 
attention of the medical profession. He 
achieved national fame for his technical 
ability ol denervating the adrenal gland 
as well as for thyroidectomy. 

All the world has heard of the Mayo 
Brothers. Their exceptional de.xtcrity as 
surgeons, teachers and contributors to 
medicine made their names universally 
familiar. Founders of the world famous 
.Mayo Clinic in Rochester, Minnesota, 
William James Mayo (1861-igig) and 
Charles Horace Mayo {1865-1939) were 
the authors of many accepted improve- 
ments in visceral surgery. By the 
establishment of their clinic they have 
opened the way for future discoveries in 
surgery. Many surgeons have been trained 
at the Mayo Clinic, and by their work have 
reflected honor and glory on the memory of 
Charles and William Mayo.^ Among these 
master abdominal craftsmen mention is 
made of: E. Starr Judd (1878-1935), 
Donald C. Balfour, Waltman Walters and 
Fred Rankin. Today the Mayo Clinic is 
the post-graduate medical school of the 
University of Minnesota. At this univer- 
sity Owen H. Wangensteen is professor of 
surgery. He is noted for his remarkable 
work on intestinal obstructions. His book 
on that subject has been accepted as a 
classic and is destined to be one of the 
most valuable books in American medical 
literature. 

The influence of the Mayo Clinic has 
been manifested in a different manner. 
Other clinics formed according to the 
Mayo pattern have been established in 
America. The most noted of these small 
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institutions is the Lahey Clinic, in Boston, 
founded by the distinguished surgeon, 
Frank Lahey. Here under the guidance of 
Lahey and Richard B. Cattell, young 
surgeons, through a system of fellowships, 
are trained in the flawless technic of 
graceful surgeons. 

The accomplishments of these peerless 
surgeons must be evaluated according to 
the standards of the period in which they 
lived. They were influential during a defi- 
nite period of American surgical growth 
and development. There will never again 
be men of their caliber. This is not because 
similar personalities may not be born, but 
because the era in which they lived will 
never again be duplicated in America.*^ 

CONCLUSIONS 

Following the adoption of asepsis and 
anesthesia as definite supplements to 
surgical technic, America was contented to 
follow the established principles inherited 
from the old world. Later generations 
progressed beyond European influence to 
become pathfinders in abdominal surgery. 
America is now the seat of learning to 
which surgeons of the world mav come for 
knowledge. This century finds the Ameri- 
can surgeon the leading figure in the realm 
of surgical practice, progress and prestige. 

This exalted position has been attained 
for many reasons. Among these are the 
generous allowances made by universities 
and private individuals for the study of 
experimental and clinical surgery. In addi- 
tion, America has been liberal in re- 
munerating deserving surgeons for their 
ability.^ Another reason has been the 
impartiality with which American surgeons 
gleaned the harvest from European dis- 
coveries. America eagerly seized the surgi- 
cal contributions of England, France and 
Germany. Thus America appropriated to 
her own use whatever principles, theories, 
discoveries, inventions or knowledge 
Europe had to ofler. \Mth this adaptability 
for assimilating proffered knowledge, 
.American surgeons, adding their own ob- 


servations, contributed cenerouslv to the 
resources of surgery.’^ 

Not only have American surgeons aimed 
to reach the acme of perfection, but they 
have examined themselves in order to 
maintain that supremacy. “This is re- 
flected in the facilities for long term 
specialized education of the young surgeon. 
The high standards set for certification by 
the American Board of Surgery have been 
a very stimulating influence in maintaining 
the high level of surgical practice. The 
influence of the American College of 
Surgeons has assisted in improving surgical 
practice throughout the nation due to the 
increased standards for admission to 
fellowship.”*^ 

With the advent of a proper pathological 
basis for understanding disease, the Ameri- 
can surgeon quickly accepted the need for 
training in pathology. This was a radical 
departure since hitherto surgeons relied 
primarily on anatomy as a basis for surgical 
proficiency. In the present century Ameri- 
can surgeons have advanced further. They 
have added normal and pathological phy- 
siology to their knowledge as a requisite 
for surgical excellency. ■* 

America has set high qualifications for 
the perfect surgeon: “He must be a physi- 
cian possessed of the high ideals of a 
Hippocrates, the anatomical knowledge of 
a Vesalius, the alertness and fearlessness of 
a Pare, the intuitions and curiosity of a 
Hunter, the imagination of a Pasteur, and 
the industry and honesty of a Lister. To 
these must be added the good judgement 
which marks the difl'erence between techni- 
cal efficiency and true ability.”*- The 
essential ingredients, however, in the 
make-up of the surgeon are the mental, 
the moral and the mechanical. “The first 
has to do with knowledge, the second with 
judgement, and the third with skill. In 
such order they provide the why, the 
whether, and the how of every surgical 
question. The American surgeon recognizes 
this trinity of attributes and happy indeed 
is he — and rare in the extreme — who may 
possess them all in equal degree.”-* 
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These troubled days of war, commer- 
cialism, and social complexes welcome the 
ideals and aspirations of the medical 
scientist. “The commercial world exalts 
those who accumulate wealth; the politi- 
cian defies the narrow-minded nationalist; 
and the unthinking citizen finds his hero in 
the theater. Surgcrj' engrossed in scientific 
investigation and its application to the 
relief of human suffering, reserves its 
insignia of greatness for those who find 
their satisfaction in service and in the 
search for the elusive secrets which benefit 
mankind. The American surgeon, in com- 
mon with all scientists, loves to wrest from 
nature its secrets for the pure jo\' of in- 
creasing knowledge. He may be oblivious 
of its immediate application, but he is 
confident of its ultimate value in alleviating 
human suffering.”'® 

The turbulent era through which we are 
passing threatens to stifle surgical progress. 
“All other continents have forgotten the 
advancement of surgical science because 
of the war. The post-war years will be more 
occupied with reconstruction, than surgical 
prestige. Therefore, the preservation of 
present surgical standards and the energy 
for progress must arise from America.”'* 
Thus when a future historian of surgical 
historjr evaluates America, he can write 
that American surgeons have not only 
been illustrious pioneers in their specialty, 
but have also preserved, protected, and 
adA'^anced it during the most critical period 
of its existence. 
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Mtdd look 


A FTER all has been said and done one looks to the book 
ZJk review pages hoping to get some idea if certain books are 
A V worth owning, or if they contain the information one seeks. 
The reader wants to know if a book under discussion is “just a 
book,” a run of the mill affair, or a book that has been written 
“ from the ground up,” whether it is a book of merit, a book that one 
can refer to with confidence, knowing it is scientifically’^ sound. 

In the past year medical book publishers have done very well. 
It has been rumored they have been having a field day. If sales have 
been brisk, it is because the publishers have given, for the most part, 
quality. The many recent new books and new editions have been 
good books, books that have and will fill many and various needs. 

We cannot go into detail about many of these works because of 
space limitations due to paper shortage. As has been said before, we 
print only two columns (sometimes but one) and paper does not 
stretch. Therefore, we will recite bare facts and omit the details 
concerning a few volumes on our desk. 

For the surgeon and the general practitioner (for it is the general 
practitioner who sees the patient first) we highly recommend 
“Diseases of the Breast” by Charles F. Geschickter,^ with a special 
section on treatment written in collaboration with Dr. Murray’ M. 
Copeland. The authors are men of experience. This work of 829 
pages and 593 illustrations plus an ample index covers diagnosis, 
pathology and treatment of breast conditions. References are at the 
chapter endings. The work is divided into seven parts and is well 
written; the illustrations are exceptionally’ fine. Would that all 
phy’sicians who see patients with breast conditions were familiar 
with this volume. 

“The Principles and Practice of Obstetrics” (8th Edition) by 
Joseph DeLee (what phy’slcian does not know this book?) has now 

* Diseases of the Breast. By Charles F. Geschickter. Philadelphia, 1943. J. B. Lippin- 
cott. Price Sio.oo. 
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been brought out in a new edition by Dr. J. P. Greenhill." Dr. 
Greenhill has rearranged the material in the first third of the book; 
he has substituted English terms for Latin ones in the designation of 
presentation and position, and has added new chapters or sections 
dealing with obstetric and gynecologic endocrinology. The use of 
vitamin k in obstetrics, er3i;hroblastosls fetalis, vitamins and min- 
erals, roentgenography in obstetrics, the sulfonamide drugs in 
obstetrics, and the Waters extraperitoneal cesarean section are thor- 
oughly done. Several chapters have been rewritten. Dr. Greenhill 
has done an excellent job and has made a book, that was a standard 
for several decades, a much better book. 

The Williams & Wilkins Company, of Baltimore, have published, 
under the title “Pain,” the Proceedings of the Association for 
Research in Nervous and Mental Disease.® This association has 
brought out research publications annually since 1920. “Pain” is a 
book of 468 pages with 116 illustrations and nineteen tables. The 
editorial board responsible for the finished work comprised Harold G. 
Wolf, Chairman, Herbert S. Gasser and Joseph C. Hinsey, and 
about thirtj^-seven scientists contributed to this volume. A bib- 
liography is at the conclusion of each chapter and there is a good 
index. Those interested in this title will find the reading of this work 
profitable and stimulating. 

“The Modern Management of Colitis” by J. Arnold Bargen,’’ 
Chief of the Section on Intestinal Diseases, Mayo Clinic, is not only 
timely but is a book that could well be studied by a majority of 
physicians. It deals with nature and causative factors of colitis, 
characteristic lesions, symptoms and clues to inception; we are given 
precise diagnostic criteria and treatment and the purpose of the 
various modes of treatment. There are case reports and considera- 
tion of complications and sequelae. This monograph of 322 pages 
and 148 illustrations, with references and index for the reader’s 
convenience, is an outstanding and worth while work. 

We have before us the fourth Edition of Max Thorek’s “Surgical 

- Principles .and Practice of Obstetrics. 8th cd. By Joseph B. DeLee and J. P. Grecn- 
hill. Philadelphia, 1943. W. B. Saunders. Price Sio.oo. 

’ Pain. Proceedings of the Association for Research in Ners’ous and Mental Disc.ase. 
\'ol. xxiii. Baltimore, 1943. Williams & Wilkins. Price Sy-jo. 

* The Modern Management of Colitis. By J. Arnold Bargen. Springfield, 111 ., 1943. 
Charles C. Thomas. Price S7.00. 
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Errors and Safeguards.”® There is a foreword by Sir Hugh Devine 
and a chapter on Legal Responsibility in Surgical practice by Dr. 
Hubert Winston Smith. The book was first published in 1932. When 
a book of this size and scope (1085 pages and 795 illustrations, many 
of them colored) comes out in a fourth edition in ten years, that book 
must be a good and necessary tome. Naturalljs it is well and clearly 
written. The illustrations are of a high order and the volume abounds 
in references and is amply indexed. That Thorek’s work is now 
offered in a fourth edition is enough recommendation. 

the way, have you read Dr. Thorek’s autobiography,® “A 
Surgeon’s World”? We picked it up thinking it would prove to be 
just another prominent medico resorting to the pen in order to 
tickle his ego and vanity, and instead found ourselves fascinated. 
Pick it up a half hour or so before bedtime and become acquainted 
with the boy at school in Budapest, the student who played snare 
drums to get his medical degree, the physician who mended Mother 
Mellaney’s sons, the surgeon who planned and built a hospital. 
This autobiography makes for lively reading, for not only do you 
become acquainted with the author but you will meet homey little 
sketches of others’ lives. 

We have just enough space left to refer briefly to three books, 
mainly of interest to gynecologists, but others might well enjoy 
them, too. 

The first one is called “The Genealogy of Gynaecology.” It is by 
James V. Ricci' and is a history of the development of gynecology 
throughout the ages — 2000 B.c. to 1800 a.d. There are excerpts from 
many authors who have contributed to the various phases of the 
subject. It is a storehouse of facts, dates, names and places dealing 
with the development of the theories and therapies of female diseases 
throughout the ages. Here and there through the text are many 
phrases of elegance and beauty chosen from the masters in the art 
of expression which add charm and meaning to the gynecological 
items culled from the past. The material while always instructive is 
often amusing. This work of 578 pages with fifty-four illustrations 

^ Surgical Errors and Safeguards. 4th ed. Bj' Max Tliorek. Philadelphia, 1943. J. B. 
Lippincott. Price S15.00. 

® A Surgeon’s World. By Max Thorek. Philadelphia, 1943. J. B. Lippincott. Price 
S 3 - 75 - 

■ The Genealogj' of Gynaecology. By James V. Ricci. Philadelphia, 1943. Blakiston 
Company. Price S8.50. 
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has an index of personal names and an index of subjects. It is good 
reading. 

Willard R. Cooke/ author of “Essentials of Gynecology,” says 
in the preface, “The object of this book is to present concisely, from 
the practical viewpoint, and with as much correlation as possible, 
the salient features of the anatomy, pathology, symptomatology, 
and therapy of gynecology. In practice both diagnosis and treatment 
should be based as far as possible upon a knowledge of the norms 
and of the various anatomic and physiologic pathologic states; hence, 
in the arrangement of the subject material, an effort has been made 
to place the descriptions of the pathologic states immediately before 
the clinical discussions in order to facilitate such correlation.” The 
author lives up to his blueprint and writes from his teaching and 
clinical experience. This book (474 pages) has 197 illustrations, ten 
of which are in color. Dr. Cooke, professor of obstetrics and gynecol- 
ogy at the University of Texas School of Medicine since 1925, is 
considered one of the best known men in his field in this country 
and has written a book worthy of his reputation. 

“Gynecology with a Section on Female Urology,” by Lawrence R. 
Wharton,^ is another solid work on this subject. The author has suc- 
ceeded in putting into simple and clear form the main facts about 
gynecology. He has distinguished between fact and fiction and has 
stressed established principles, and, in discussing unsettled problems 
has considered representative opinions, however divergent they may 
be. A good deal of space has been devoted to female urologJ^ 
Whether one practices urology or not he must, if he is a gynecologist 
or an obstetrician, be familiar with the normal function and path- 
ological changes in the female urinary system, the results of acci- 
dents, and in more than a general way know how to meet and handle 
these situations. We hope all textbooks in the future will give ample 
consideration to urological problems in connection with gynecology 
and obstetrics (a consideration of the lower bowel, anus and rectum 
might be dealt with, too, with profit). 

This is a textbook. It is well designed for medical students. 
Teachers of this subject would do well to list this work as the main 
textbook to use or as a work for supplementary reading. 

* Essentials of Gynecology. By Willard R. Cooke. Philadelphia, 1943. J. B. Lippin- 
cott. Price S6.50. 

’ Gynecology with a Section on Female Urology. By Lawrence R. Wharton. Phila- 
delphia, 1943. W. B. Saunders. Price Sio.oo. 
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SURGICAL RENAL TUBERCULOSIS 


I NASMUCH as the latest statistics 
show that tuberculosis in general is on 
the increase since war created pro- 
found changes in living standards through- 
out the world, it is reasonable to expect 
that this increase will be observed in 
renal as^vell as in other forms of this 
disease. It is accordingly worth while to 
emphasize the importance of the early 
diagnosis of this condition, and the possi- 
bility of its complete eradication by 
surgical treatment, when it has reached 
the open stage. 

Albarran, in the beginning of this 
century’-, was the first to introduce this 
principle of modern urology, pointing out 
that removal of the one kidney affected 
would result in complete cure. Although 
he had no urographic means of diagnosis, 
he was able, in the face of opposition and 
destructive criticism, to demonstrate by 
results that this principle was sound. 
His work in this field is essentially the 
basis of what we know today of the solu- 
tion of this fascinating problem. 

Renal tuberculosis, which is a blood- 
borne infection from some other primary 
focus, is unilateral in 8o to 90 per cent of 
cases, the original lesion being in the 
lungs, lymphatics or bon}' system, in 
which it may have become quiescent but 
has later produced manifestations in the 
kidneys or genitourinary tract. Once in 


this tract, it falls into two main groups, 
the one medical, or closed, the other, 
surgical, or open. The medical group 
comprises the cases of miliary tuberculosis 
and tuberculous nephritis, both char- 
acterized by presence of tuberculous bacil- 
luria. So long as the lesions remain closed, 
that is, isolated within the renal paren- 
chyma and expressed only in a bacilluria, 
without other symptoms in the urinary 
•tract, they may heal. Such cases do not 
require surgical treatment. Once they have 
opened into the excretory, apparatus, 
however, no treatment will be effective 
except nephrectomy. It is these open 
cases which constitute the recognized 
entity of tuberculosis of the kidney. It 
is called surgical renal tuberculosis because 
its only cure is by surgical means. By the 
time a case becomes open, the pathologic 
process is well established and has de- 
stroyed the parenchyma of the kidney, 
forming typical caverns such as are seen 
in pyonephrosis. The kidne}'^ as a rule 
drains its caseous contents into the calices, 
renal pelvis and ureter, producing pyuria, 
hematuria, and other marked urinary dis- 
turbances, characterized by bladder symp- 
toms for which the patient is referred for 
urological consideration. 

The diagnosis is readily made in these 
urographic days, and is based on (i) 
cystoscopic data, (2) catheterization of 
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both ureters in the differential renal test, 

(3) roentgenographic and pyelo-urographic 
evidence of a well established lesion, and 

(4) laboratory data based on positive 
smear for Koch’s bacillus in the urine, or 
positive culture, or positive guinea pig 
inoculation. With these fundamental data 
one is in a position to establish a correct 
diagnosis for renal tuberculosis. Upon 
these data and the verification of a normal 
pyelogram of the kidney of the opposite 
side, one may always feel assured that the 
indication is present for nephrectomy of 
the diseased kidney. 

In the surgical management of renal 
tuberculosis it is also important today to 
consider not only the pathologic condition 
of the kidney, but also the surgical lesions 
that may involve the ureter and urinary 
bladder, which will demand further treat- 
ment. There are two types of surgical 
renal tuberculosis with lesions of the 
ureters which can be established uro- 
graphically previous to operation. The 
first is the tj'pe of hydro-ureter, or megalo- 
ureter, or the ureter in which there is a 
vesico-uretero-renal reflux. The second is 
the group of cases in which the ureter is 
infiltrated, with marked ureteritis, and 
indurated to- such an extent that it can be 
detected by rectal or vaginal palpation. 
In these two types, demonstrable before 
operation, a combined ureteronephrectomy 
by two separate incisions is the procedure 
of choice. In those instances, however, 
in which an advanced lesion of the ureter 
has not been properly recognized in ad- 
vance, and is discovered only in the course 
of a nephrectomy, the lumbar incision 
should be prolonged to include a ureter- 
ectomy. This total and radical procedure 
is simple, and assures a permanent cure. 
It is important, from a surgical point of 
view, to emphasize that if the ureter is 
not removed in lolo when it is tuber- 
culous, it may produce a uropurulent 
lumbar fistula, or a persistent cystitis, 
which will demand a subsequent secondary 
ureterectomy. Electrocoagulation or ful- 
miration of a tuberculous ulcer of the 


bladder will be useless if the stump of a 
tuberculous ureter has not been removed 
at the time of the nephrectomy. In the 
past, many failures following nephrectomy 
have been attributable to this oversight 
on the part of the surgeon who has not 
removed this tuberculous focus, which 
Inevitablj'^ infects the bladder and may 
also cause ascending infection of the other 
kidney. 

In the surgical problem of bilateral 
renal tuberculosis, present in lo to 20 per 
cent of cases, we are again confronted with 
two principal types: In one of these the 
pyelographic data and differential renal 
functional tests reveal destruction of the 
papilla, calices and renal parenchyma, 
while the urographic studies of the kidney 
of the opposite side show that this organ 
is still normal, even though the cathe- 
terized specimen discloses an excretor}' 
tuberculous bacilluria. Here nephrectomy 
is obviously indicated. In the other group, 
the destructive pathologic process is far 
advanced and can be demonstrated in the 
retrograde pyelogram of both kidneys. 
In such cases no surgery seems to be 
indicated, except in those in which a 
large pjmnephrotic kidney is present, 
which calls for drainage bj' a simple 
lumbar nephrostomy, to relieve symptoms 
and prolong life. This principle also 
applies in the exceptional case of an 
acquired single kidne}’’ in which the 
tuberculous disease is far advanced. 

It is well to emphasize that the sulfa 
drugs, which have come to be regarded 
as a panacea for all infections, have no 
effect upon the tubercle bacillus. For this 
reason a persistent pyuria and dysuria, 
with marked nocturia and bladder tenes- 
mus, should be promptly investigated 
from the urological angle without wasting 
time in the use of these new chemo- 
therapeutic measures or other forms of 
palliative treatment. 

It should be borne in mind, however, 
that nephrectomy is only the first step in 
the general management of tuberculosis 
of the kidney. After operation the patient 



New Series Voe. LXIII, No. 3 


Editorial 


American Journal of Surgery 


303 


must be submitted for a considerable 
period of time to a proper dietetic regimen, 
suitable hygiene, medical care and rest, 
preferably in the quiet of a sanatorium, in 
order to build up bodily resistance against 
the toxins of the Koch bacillus, which 
may still be present in the lungs or blood 
stream. There will be no permanent cure 
of renal tuberculosis until the primary 
focus within the kidney has been removed. 
The few isolated cases that have been 
reported of so-called healed tuberculosis 
of the kidney are not convincing, since in 
most of these the malad}^ has recurred 
with all its annoying bladder symptoms; 
and in some there has been anatomopatho- 
logic proof at autopsy of the persistence 
of the tuberculous lesion in the kidney. 
Even in cases of so-called autonephrectomy 
or complete calcification or caseation of the 
whole organ, in which the patient has 
gained in weight and strength temporarily, 
the specimen removed at operation has 
revealed actual caverns and obviously 
active tuberculous lesions. 

The convenience and facility of spinal 
anesthesia, the improvement in surgical 
technic and in the pre- and postoperative 
care of these tuberculous patients have all 
contributed to the lowering of the morbid- 


ity and mortality, and have assured better 
curative results. 

The curability after nephrectomy is 
high, the operative mortality very low, 
depending of course upon the condition 
of the patient, the stage of the disease 
and whether the primary lesion in the 
kidne}' is unilateral or bilateral. The 
prognosis is on the whole excellent with 
this train of treatment for obtaining a 
permanent cure. 

In addition it can be said that the 
surgical treatment of renal tuberculosis 
offers to the community and to the world 
at large a better control of the propagation 
of this age-long scourge of humanity, 
removing a source of contamination for 
which medical science has as yet found no 
specific cure. 

The enormous experience and abundant 
clinical data which have been accumulated 
in this accurate cj^stoscopic and urographic 
era prove the sound wisdom of establishing 
in renal tuberculosis an early diagnosis, 
followed by an early nephrectomy. For 
the discovery and application of this 
principle, which is one of the greatest 
achievements of modern urolog}^ we are 
forever indebted to its originator, the great 
Albarran. 

Robert Gutierrez, m.d. 
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CANCER OF THE LIP=^ 

A STUDY OF FIFTY'SIX FIVE-YEAR CASES 
C. A. Whitcomb, m.d. 

PHILADELPHIA, PENNSYLVANIA 


T he term cancer of the lip is used here 
to mean a malignant neoplasm of the 
exposed margin of the lip, the part 
of the lip which is seen when the lips are 
closed, and of the regional lymph nodes 
of the neck. Cancer of the skin of the lip 
(Fig. ia), of the mucous membrane of the 
lip (Fig, ib), and of the labial commissure 
(Fig. ic) are not included in the term 
because the course of these neoplasms is 
different. Cancer of the lip is more malig- 
nant than cancer of the adjacent skin 
and less malignant than cancer arising 
from the mucous membrane of the lip 
and from the labial commissure. 

Cancer of the lip occupies a unique 
position among malignant tumors. No 
tissue of the body affords the oncologist 
better opportunity to observe all phases 
of the behavior of malignancy'. Cancer 
of the lip was the type of malignancy first 
used by Broders to correlate the degree 
of anaplasia of cancer (the histological 
grade), and the result of surgical treat- 
ment. It is sufficiently malignant to pre- 
sent all of the therapeutic problems of 
cancer, yet not so malignant as to prevent 
sound treatment producing encouraging 
results. Cancer of the lip is also a type of 
malignancy which is particularly favorable 
for the reduction of cancer mortality and 
is suitable for demonstration to laymen 
of the curability of cancer. 

Cancer of the lip is a dangerous disease. 
This statement would be a platitude if it 
were well known to all men of sixty and 


remembered by all physicians. Many 
patients are not concerned by the insig- 
nificant, painless spot on the lip, and some 
doctors cannot yet resist- the temptation 
to burn or cut, in their offices, a small 
primary cancer of the lip. Such physicians 
do greater harm by failure to follow up 
the disease and to warn the patient of the 
possibility of metastasis of the lymph 
nodes of the neck. 

Cancer of the lip, after cancer of the 
skin, is the commonest type of malignancy 
occurring in men; 148 men were treated 
for squamous carcinoma of the skin of the 
face during the period in which fifty-six 
men were treated for cancer of the lip. 
Cancer of the lip is very infrequent in 
women and on the upper lip. Of the fifty- 
six cases which were studied, all were 
men; fifty-five cancers arose from the lower 
lip, one from the upper lip. (Fig. 2A.) The 
constancy of these findings excites one’s 
curiosity regarding the etiological part 
played by sex and site. Most patients are 
old. The average age of the fifty-six 
patients was sixty-five years; the extremes 
of age in the group were thirty-five and 
eighty-five years. 

Some patients state that the cancer 
began as a fever-blister, sun-poisoning 
or a trivial injury. The cause of cancer 
of the lip is not known, but leucoplakia 
and syphilis, when present, play a part 
in its course. All authors agree that cancer 
of the lip may arise in a patch of leuco- 
plakia, a condition of undetermined con- 


* From the Jeanes Hospiital, Philadelphia, Pennsylvania. 
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stitutional background. The relationship 
between syphilis and cancer is not clear, 
but experience convinces one of the serious- 
ness of the co-existence of the two diseases. 
Eight of the fifty-six patients had tertiary 
syphilis; three of the eight had signs of 
involvement of the cerebrospinal nervous 
s^'Stem. 

Cancer of the lip is a squamous carci- 
noma which, according to Broders’ method 
of classification, is usually grade i or ii. 
The grades of the fifty-six cases of squa- 
mous carcinoma studied were: grade i — 
thirty-two cases; grade ii — seventeen cases; 
grade ni — five cases; grade iv — no case; 
two cancers were not graded. (Table n.) 
This distribution of grades is similar to 
that of larger series of cases reported by 
Taylor,^ by Martin,- and by Schreiner."' 

Most of the interest in the histology 
of lip cancer centers about the usefulness 
of the grade of the cancer as a guide to the 
choice of surgical or radiation treatment. 
Broders'* concluded that routine supra- 
hjmid neck dissection was unnecessary in 
grade i cancer of the lip because cancer of 
that grade did not metastasize. However, 
thirty-two of the fifty-six lip cancers 
studied were classified as grade i; metas- 
tasis occurred in eight of these thirtv-two 
cases (Table ii), an incidence of 25 per 
cent, which is the approximate percentage of 
metastasis in large series of cases of all grades. 

The different incidence of metastasis 
from grade i lip cancer in this group of 
fifty-six cases and in that studied by 
Broders is, apparently, explained in part 
by the difference of opinion among pathol- 
ogists regarding the grade of a particular 
squamous carcinoma. 

Cancer of the lip is not a painful disease; 
few cancers become tender. Lip cancer, as 
a rule, grows slowly. The average duration 
was eleven months in fifty-six patients, but 
the rate of growth varies in different 
patients and in the same patient at differ- 
ent stages of the disease. The duration of 
cancer is a guide to the intelligence and 
social status of the patient. The younger, 
intelligent patient seeks cancer treatment 


in two or three months, but the senile 
patient may wait two years. 

A very early cancer of the lip appears 



Fig. 1. Neoplasms of tissues adjacent to lip; not in- 
cluded in the term “cancer of the lip.” Retouched 
photographs, a, basal cell carcinoma of skin of upper 
lip (woman); b, squamous carcinoma grade a of 
the mucosa of the lower lip; c, squamous carcinoma 
grade i of labial commisure; involving the mucosa 
of the cheek. 

as a clean, red, finely granular, oval erosion 
(Fig. 2 b) outlined by an elevated margin 
of normal mucosa visible only by oblique 
light. Stiffness characterizes the erosion as 
cancer. The elevated margin is formed by 
the submucosal growth of cancer. As the 
cancer enlarges, the oval shape and the 
elevated margin are retained. Though 
the skin, the muscle and the mucous mem- 
brane of the lip are involved to some extent 
by continuity, cancer of the lip tends to 
respect these tissues. In some cases the 
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TABLE I 

RELATION OF SIZE OF LIP CANCER TO INCIDENCE OF METASTASIS AND TO 5-YEAR SURVIVAL 

i ■ " ~ 

Size of Lip C.inccr 


i 1 

i 2 cm. 

1 or 

I Less i 

! i 

i 

2-4 

cm. 

1 Over 

1 4 cm, 

i 

I 

j Multiple 
Cancers 

i 

j Size Unknown 
Destroyed bc- 
! fore Admission 

i 

Total 

i 

1 

Number of Palienls 

j i 

1 1 

; 31 

! 

9 

i 

r 6 

4 

i 

6 

5C 

Metastasis 

i 






Present at some time 

! 4 

5 

2 

3 

6 1 

20 

Percentape present at some time 

i >3 

i 55 ; 

33 

75 

too 1 

3 (* 

5-Year Survival 

1 

1 





Number of patients 


3 i 

t 2 

I 

0 

32 

Percentage of patients 

j 84 

33 j 

! 33 

25 

0 

57 


TABLE II 


RELATION OF GRADE OF LIP CANCER TO INCIDENCE OF METASTASIS AND 5-YEAR SURVIVAL 


Grade of Squamous Carcinoma 


1 

1 

1 ’ 

1 

II 

111 

IV 

Not 

Graded 

Total 

Number of patients 

32 

17 

5 

0 

2 

56 

Metastasis 







None at any time 

24 

8 

2 


2 

36 

Present at some time 

8 

9 

3 


0 

20 

Per cent present at some time 


55 

60 


0 

35 

On admission *. 

3 

2 

I 


0 

6 

On admission — lip cancer destroyed 

I 

3 

2 


0 

6 

After admission 

4 

4 

0 


0 

8 

J-Year Survdval 







Number of patients 

23 

6 

I 


I 

3' 

Percentage of patients 

71 

35 

20 


50 

55 


TABLE III 

relation of CERVICAL METASTASIS TO 5-YEAR. CURE 


Metastasis 

No. of 
Patients 

Lived 

5 Years 

Total 

No. 

Dead 

Died before 5 

Cancer 

Years 

No Cancer 

No. 

Per 

Cent 

No. 

Per 

Cent 

No. 

Per 

Cent 

None at any time 

36 

30 

83 

6 

0 

0 

6 

100 

Present at some time 

20 

3 

*5 

*7 

17 

100 

0 

0 

On admission 

6 

1 

16 

5 

4 

80 

I 

20 

On admission — lip cancer destroyed 

6 

0 

0 

6 

6 

1 00 


0 

After admission 

8 

2 

25 

6 

4 

66 

2 

33 

Stage 11 

‘3 

3 

23 

10 

10 

1 00 

0 

0 



0 

0 

7 

7 

100 

0 

0 
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cancer cells of the erosion multiply to form 2e) produces a hard, thickening of the 
a smooth or cauliflower nodule (Figs. 2C deep tissues of the lip which has a rela- 
and 3 e) which may or maj’- not ulcerate tively normal surface. In a more advanced 




Fig. 2. Clinical types of squamous carcinoma of the lip. a, grade i; upper lip; died six and one-half 
years later from adenocarcinoma of the rectum; b, grade i, indurated erosion; common type; 
associated with incurable cendcal metastasis shown in Figure 5; c, grade ii; large warty nodule 
associated with leukoplakia of the lip; d, grade i; soft superficial irregular ulceration; e, grade 1; 
infiltrating type, earlj- stage; f, grade in; infiltrating type, later stage, involving tissues of the 
chin. The margin of the cancer is indicated by the ink mark on the skin. 


(Fig. 3c, d) or the cells die, thereby form- 
ing an ulcer with loss of the contour of the 
lip. (Fig. 3B:)_ 

Another clinical form of cancer of the 
lip occurs in older men who have had 
leukoplakia of the lip off and on for years. 
(Figs. 2C and 3F.) One or several small or 
large gray, scaly, or warty cancers may 
co-exist with patches of leukoplakia, the 
combination often extending .the length 
of the lip. Leukoplakia may be the source, 
over the years, of a series of small, inde- 
pendent cancers which are not to be con- 
fused with recurrent cancer. 

A less common and more dangerous 
kind of cancer, the infiltrating type (Fig. 


stage (Fig. 2f) the hard area of the lip 
extends downward to form a diffuse, hard 
swelling of the soft tissues of the chin 
which is covered by normal skin. The 
periosteum of the sj^mphj'sis of the man- 
dible may be involved by inflammation or 
cancer. 

Metastasis to regional lymph nodes 
appears in approximately 25 per cent of a 
series of cases of cancer of the lip. This 
figure is obtained by compiling the figures 
of large series reported by Taylor,^ Martin, - 
Schreiner,® and other authors. Of the 
fifty-six cases studied, twenty had metas- 
tasis; twelve on admission (six of which 
were referred for treatment of cervical 







Fic. 3. Squamous carcinoma of the [ip; before and after treatment, a, grade i; treated with radon 
applicator; b, grade 11; treated by v-cxcision; c, grade i; treated with radon applicator; d, grade 
i; treated fay v-excision; poor healing; luetic; e, grade 11; treated by e.\cision and plastic; Est- 


tasis involves the lumph node overlying 
the submaxillary salivary gland on the 
same side as the cancer of the lip; this 
occurred in seven of the twenty patients 
in this series. 

An additional metastatic node was found 
in the following regions: the opposite 
submaxillary triangle (bilateral metastasis) 
— five cases; submental triangle — three 
cases; and carotid triangle — five cases. 

The interval of time between the appear- 
ance of lip cancer and the discovery of 
metastatic lymph nodes in the twenty 
cases of metastasis studied varied from 


tasis after treatment of the lip cancer; 
the shortest interval was three months 
and the longest twenty-six months. The 
long interval of two and one-half years 
proves the need of a prolonged period of 
follow-up examination. 

Metastatic cancer cells may remain 
confined for months to a single submaxil- 
lary lymph node which may reach a 
diameter of several centimeters without 
invasion of the overling skin (Fig. 4A). 
Many of the largest metastases ever found 
in the neck are produced bj" cancer of the 
lip. Such a large metastatic node distends 
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the walls of the submaxillary space. Thoracic or abdominal rnetastases were 
overrides the margin of the mandible found in only three of seventeen post- 
and elevates the floor of the mouth from mortem examinations made following death 
which it is separated by the salivarj' from cancer of the lip. 





lander triangle flap from right half of upper lip; F, grade Ti; multiple cancers treated by excision 
of the entire exposed portion of lower lip. 


gland. The metastasis may adhere, but 
not invade the periosteum of the margin 
of the mandible. Erosion of the margin 
of the jaw is occasionally seen in the x-ray 
film and very rarely the infiltrating type 
of lip cancer extends through the dental 
canal to the infratemporal fossa. 

The incidence of visceral metastasis 
from squamous carcinoma of the lip 
is so low that the probability of visceral 
metastasis may be dismissed when one 
is judging a case. Metastasis of the viscera 
almost never occurs except in hopelessly 
advanced cases of cancer of the lip. 


DIAGNOSIS 

Failure to diagnose cancer of the lip 
in the early stage is almost always due 
to the patient’s indifference to a chronic, 
symptomless lesion, and not to an error 
of the family physician who is more apt 
to diagnose cancer when none is present. 
The diagnosis is usually easy, yet small, 
stationary, symptomless lip cancer can 
be overlooked even in the presence of a 
large cervical metastasis. (Figs. 2B and 5.) 
Keratosis may co-exist and be difficult 
to differentiate from the scaly type of 
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cancer. A chancre of the lip and an in- 
durated erosion due to cancer ma.y look 
and feel alike, but the history and type of 


node is called a stage 11 metastasis. 
It is presumed that fi.vation always indi- 
cates invasion of the surrounding tissues 



Fig. 4. A, on .idmission, submaxillary mct.astasis, stage lu, from smaii cancer of the lip previously 
clestroyecl by "acid.” The crusts of the skin were produced bv .t-radintion prior to admission; 
n, three months after neck dissection; patient died without signs of cancer two and one-half 
years after operation. 


patient are different. A positive Wasser- 
mann reaction docs not identify the lip 
lesion as leutic. Cancer may arise in the 
lip or any other tissue in a patient with 
syphilis. The clinical diagnosis of cancer, 
with or without a positive Wassermann 
reaction, must always be confirmed by 
examination of a biops\' specimen, par- 
ticularly if radiation treatment is chosen. 

A hard, spherical, movable mass just 
below the point where the facial artery 
crosses the margin of the mandible, or 
just below the jaw margin in the midline, 
is usually a lymph node enlarged by the 
growth of cancer cells if it measures a 
centimeter or more in diameter. Micro- 
scopic examination of surgical dissection 
specimens, reported by many authors, 
proves that the correct diagnosis of metas- 
tases of nodes smaller than i cm. is luck, 
as there is a 50 per cent chance of error in 
diagnosis; lymph nodes which are not 
felt may contain cancer and small pal- 
pable nodes may be free of cancer. If 
found in anj' other part of the neck than 
the suprahyoid region, a single, spherical 
mass is rarely, if ever, a metastasis. 

Fixation is the accepted criterion for 
classification of metastasis bj"^ stages and 
in relation to operability. A fixed node is 
called a stage in metastasis; a movable 


by cancer. Fi.vation of a large subma.xillary 
metastasis, not uncommonh’ associated 
with cancer of the lip, cannot, however, 
be accepted as evidence of invasion with 
the same assurance as fixation of nodes 
in other parts of the neck. It is probable 
that a benign submaxillary mass of the 
same size would be quite as fixed. An 
opinion regarding invasion and operability 
of this type of metastasis must, therefore, 
rest in part upon the rate of growth of 
the metastasis, the type and rate of growth 
of the lip cancer, the .v-ra}' appearance of 
the jaw margin, the existence of invasion 
of the overlying skin, the presence of a 
palpable node margin, and the existence 
of the slightest degree of mobility of the 
suspected mass. Unquestionable invasion 
of the tissue surrounding a metastatic node 
appears as a diffuse, hard swelling, similar 
to a celluitis. 

Before any tj^pe of treatment for metas- 
tasis is given a biops3" specimen from the 
suspected mass must show cancer. A 
biopsj' specimen majf be aspirated with 
a needle and sj^inge, cut with a Sih^erman 
needle, or excised with a knife. Micro- 
scopic diagnosis is needed to prove the 
presence of cancer; it is decidedlj- in the 
interest of the patient’s welfare. 
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TREATMENT 

Cancer limited to the lip has been 
successfully treated by surgery, .v-ray, 
radium or electrosurgery, as M’ell as by 
less approved methods. Any of the ap- 
proved methods of treatment can be used 
to destroy a lip cancer; success depends 
upon the skilfull use of the method not 
on the method alone. Unless there is 
invasion of the mandible, the successful 
destruction of any lip cancer, irrespective 
of size, ofl'ers no therapeutic problem. 
The entire loM'er lip can be removed, if 
necessary, M’ithout impairment of the 
patient’s health, even if the resulting 
defect is not closed by plastic surgery. 
However, before treating a small lip 
cancer as a trivial condition, one should 
remember that an insignificant lip cancer 
can produce large, incurable, cervical 
metastasis. (Figs, as and 5.) 

The method of treatment chosen for a 
particular cancer of the lip depends upon 
the certainty M’ith M'hich it controls 
cancer, upon the rapidity of convalescence 
from treatment, and upon the cosmetic 
result. The method also depends upon the 
skills of the attending physician and the 
treatment facilities available to him. For 
the best cosmetic results small cancers 
of the lip should be excised and large ones 
treated by radiation. 

Surgery is a more certain method of 
treatment for cancer of the lip than radia- 
tion because it does not depend for its 
success upon the unpredictable biological 
reaction of tissues to radiation, called 
radiosensitivity. Excision of a v-shaped 
piece of the entire thickness of the lip 
surrounding the cancer is a good type of 
treatment for a small cancer, not because 
it removes the lymphatics, but because the 
wound can be neatly closed and the 
cosmetic result is excellent. (Fig. 3B.) 
An operation consisting of the removal 
of the entire exposed portion of the lip 
alone (Fig. 31-) is suitable for treatment of 
small cancers and associated keratoses. 
If a fungating cancer which occupies 


most of the lip is excised, the resulting 
surgical defect of the lip must be closed 
by some kind of plastic operation, such 



Fig. 5. On .admission; di.agnostic error; sub- 
niaxill.ary metastasis; stage iii; treated as an 
abscess; secondary to an unrecognized cancer 
of the lip shown in Figure 2 b. 

as the use of Estlander’s triangles (Fig. 
3e), or cheek flaps. Surgery would appear 
to be a decidedly better type of treatment 
than radiation for the infiltrating type of 
lip cancer which invades the soft tissues 
of the chin. (Fig. 2f.) Stewart'’ devised an 
operation for this type of lip cancer in 
which the lip, soft tissues of the chin and 
suprahyoid lymph nodes are removed in 
one piece. 

The lip cancer M’as excised in forty-one 
of the fifty-six patients studied; nine were 
successfully treated by radium and one 
by radium and surgery. Five cancers of the 
lip had been destroyed before admission. 

TRE.AT.MENT OF CERVICAL METASTASIS 

Prophylactic treatment of the lym- 
phatics of the neck by surgery, or .v-ray 
is not necessary because most cancers of 
the lip do not develop metastatic nodes. 
Follow up examination of the neck is a 
more ideal form of treatment. 

Treatment of the metastasis is the 
important therapeutic problem in about 
25 per cent of the cases of lip cancer. 
Although .v-radiation is often used pro- 
phylactically and therapeutically, there are 
few reports except that of .Martin^ of 
five-year cures of microscopically proved 
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squamous carcinoma of the cervical lymph by a therapeutic dosage of radiation are a 
nodes by radiation of any kind. Squamous contraindication to subsequent surgical 
carcinoma of lymph nodes, secondary to dissection. The use of any kind of post- 



Fig. 6. Supniliyoid neck dissection (right side of bilatcr.il 
opemtive field). Type of opcr.ition suit.abic for met.ns- 
tiisis in subment.al or submaxilinry triangle, a, sub- 
mental triangle, anterior belly of digastric muscles on 
either side; n, suljmaxillary triangle, anterior and poste- 
rior belly of digastric muscle below, margin of mandible 
above; c, carotid triangle, omohyoid muscle in front, 
sternomastoid muscle behind. 


cancer of the lip, is almost never destroyed 
by the maximum amount of .v-radlatlon 
which the skin will tolerate. Martin 
usually supplements x-radiation with the 
implantation of radon seeds. The amount 
of radiation furnished from these combined 
sources will probably destroy squamous 
carcinoma in lymph nodes or elsewhere 
in the body and will produce some five-year 
cures in that class in which the metastasis 
is forever limited to one or possibly two 
nodes of moderate size. The success of the 
method depends upon the non-appearance 
of new metastatic nodes in the implanted 
area and lower in the neck. In this method 
of treatment a cancerocidal dosage of 
radiation is limited to the palpable metas- 
tic nodes and is not given to a margin of 
normal lymphoid tissue. Martin’s method, 
and that of Evans’," which consists of the 
implantation of radium needles throughout 
the entire side of the neck is indicated in 
patients who are poor surgical risks. The 
change in the tissues of the neck produced 


operative radiation is indicated only in 
the case's in which the operabilit}’’ of the 
metastasis has been misjudged. 

The removal of a margin of normal 
tissue surrounding any cancer is a funda- 
mental principle of surgery. Intelligent 
application of this principle to the treat- 
ment of metastasis requires the recog- 
nition of all the metastatic nodes and the 
removal in one piece of the metastatic 
nodes and the normal nodes below those 
containing cancer. Enucleation or local 
excision of metastatic nodes is poor surger3^ 
The field of surgical dissection is, there- 
fore, determined by the location and extent 
of the metastatic nodes. The superhj^oid 
dissection commonl}^ performed is an 
operation limited to the submaxillar}'" and 
submental triangles. It is a prophylactic 
operation inadequate for the control of 
cancer if metastatic nodes are present in 
these triangles. Metastastic nodes in the 
submaxillary or submental triangle require 
the dissection of at least the carotid tri- 
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angle of the same side of the neck (Fig. 6) 
to secure a surgical margin of normal 
lymph nodes and lymph vessels beyond the 


Metastatic cancer which destroys bone 
is incurable by any method of treatment 
because it spreads rapidly even if destroyed 



Fig. 7. Lateral neck dissection (left side). Tj^pe of operation 
suitable for metastasis in the carotid triangle. The posterior 
belly of tiie omohyoid muscle marks the lower limit of the 
field of dissection, a, submaxillary triangle of the neck; b, 
carotid triangle of the neck; c, occipital triangle of the 
neck (middle two-fourths); d, subcutaneous margin of the 
body of the mandible; e, digastric muscle,’ posterior belly; 

F, hypoglossal nerve, crossing the external carotid artery; 

G, internal jugular vein, ligated upper stump; h, carotid 
bifurcation with descendens hypoglossi nerve on its anterior 
surface; i, vagus nerve; J, upper stump of sternomastoid 
muscle and cut surface of parotid gland; K, region of the 
tendon of omohyoid muscle; l, position of lower stump of 
sternomastoid muscle and lower stump of ligated internal 
jugular vein. 


metastastis. A certain percentage of fail- 
ures will occur in any series of cases if a 
surgical margin of lymphoid tissue is not 
removed and if a lateral neck dissection 
(Fig. 7) is not done at once, if microscopic 
examination of the surgical specimen from 
the suprahyoid region shows unsuspected 
cancer in the nodes of the submaxillary 
region. 


IocaII3^ But in some other t3fpes of stage iii 
metastasis, the question of operability 
cannot be answered without meticulous 
examination and careful stud}^ of all 
aspects of the disease. Surgerj^ may offer 
the patient with a stage in metastasis 
the best chance of survival. 

When metastasis is confined to one 
large submaxillar3^ node (Figs. 4A and b). 
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the slow growth of the metastasis, its low 
histological grade and its suprahyoid loca- 
tion, as well as the controlability of the lip 
cancer justify the performance of a neck 
dissection which would be contraindicated 
in a stage 111 metastasis from a primary 
cancer of any other site than the skin 
of the face. Fewer deaths will follow oper- 
ation for large submaxillary metastases if 
a piece of the full width of the body of the 
mandible is not removed. Questionable 
areas of bone Invasion can be charred 
with an electrocautery and the sequestrum 
allowed to separate. 

Fortunately, bilateral submaxillary me- 
tastases from lip cancer are not neces- 
sarily simultaneous. A difference in the 
time of appearance of nodes on the two 
sides of the neck permits convalescence 
from one neck dissection before operation 
is needed on the other side of the neck. 
Bilateral neck dissection is probably more 
often done in conservative surgical clinics 
for metastasis from cancer of the lip than 
for metastatic cancer from any other 
tissue. 

The treatment of the metastases which 
developed in twenty of the fifty-six pa- 
tients studied, is as follows: surgery alone, 
twelve cases; surgery and .v-radiation, four 
cases; surgery and radium, two cases; 
radium alone, one case; .v-ray alone, one 
case. 

PROGNOSIS AND RESULTS 

Lip cancer, which never metastasizes, 
has an excellent prognosis; of the thirty- 
six patients studied, 83 per cent lived five 
years or longer. (Table iii.) If the health 
of patients with this type of lip cancer were 
better, it would appear possible to attain 
five-year cure rates of 100 per cent. 

Cerxncal metastasis is usually the cause 
of death from lip cancer. Table iii shows 
a five-j'^ear survival of 15 per cent of the 
patients who had metastasis (stage ii and 
III), and a five-j'^ear survival of 83 per cent 
of those who never had metastasis. 

No single aspect of an individual lip 
cancer can be used as an infallible guide 


to prognosis but, as a group, more patients 
with a small cancer (Table i) and with 
grade i cancer (Table 11) lived five years. 
Small cancers (Table i) and grade i 
cancers (Table ii) metastasize less often 
than lip cancers of high histological grade 
and those of large size. 

The prognosis of metastases from cancer 
of the lip is better than that of metastases 
from cancer of the mouth or the throat. 
About one-fourth of the patients with 
movable, stage ii metastasis, lived five 
years; three of thirteen patients, 23 per 
cent. Of the seven patients with fixed, 
stage HI metastasis, none lived five years. 
(Table 111.) 

SUMMARY 

Cancer of the lip is a slowly growing 
squamous carcinoma, grade i or ii, of the 
e.xposed surface of the lower lip of aged 
men. Carcinoma of the upper lip and 
carcinoma of the lip of a woman are 
medical curiosities. 

One lip cancer in four metastasizes to 
the cerv’ical lymph nodes; visceral metas- 
tases are rare. 

A large cancer or a cancer of high 
histological grade is more apt to metas- 
tasize than a small or low grade cancer, but 
metastasis of a particular cancer irrespec- 
tive of size or grade cannot be predicted 
accurately. 

Death is caused by uncontrolled neck 
metastases not by cancer of the lip itself. 

AT-rajs radium or surgery can be used 
successfully to destroy the cancer of the lip. 

If the patient is cooperative, any kind 
of prophylactic treatment of the ceiAucal 
lymphatics is unnecessary; follow-up ex- 
aminations are preferable. 

Movable metastatic nodes are treated, 
bj' choice, with block dissection of the 
cervical lymphatics. 

Fixation of large submaxillary metastasis 
from lip cancer is sometimes due to tension 
of the walls of the submaxillar}^ space 
rather than the invasion of the mandible 
or floor of the mouth. This type of fixed 
metastasis is operable. 
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The cancer cells in I^miph nodes can be 
destroyed by the combined effect of 
.v-radiation and radon implants, rarely if 
ever bv external radiation alone; but the 
disease in the neck will be cured by 
combined radiation only if no new meta- 
static nodes develop in the implanted 
area or elsewhere in the neck. 
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Streptococci are Gram-positive organisms, which grow in chains and 
comprise many different strains. Also members of the same strain often 
develop varying degrees of virulence. ' 



DIAGNOSTIC VALUE OF BLOOD STUDIES 
IN MALIGNANCY OF THE GASTROINTESTINAL TRACT 
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Head of Department of Proctology and Gastroenterology, Fall River General and St. Anne’s Hospitals 
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T he present study was undertaken 
with the primarj’^ objective of devel- 
oping data which might furnish a 
valuable diagnostic adjunct in uncovering 
malignant disease of the gastrointestinal 
tract. Thirty selected cases were examined, 
seventeen in males, thirteen in females. 
In two instances the cancer was in the 
small intestine, seven in the colon, two 
in the sigmoid, one in the rectum, and 
eighteen in the stomach. The majority of 
the patients were in the older age group, 
and a number of specimens were obtained 
from each patient. In Table i the blood 
count, differential count, sedimentation 
rate and platelet count are recorded. 

Examination of the blood smears in 
these cases failed to reveal any hematologic 
features that were unusual or in any way 
diagnostic of the existing condition. The 
majority of the patients presented an 
essentially normal blood picture, although 
abnormal cells appeared occasionally. In 
both early and late stages of malignanc3% 
no significant changes were noted, except 
in those cases in which extensive ulceration 
had occurred. In these cases a distinct 
leucocj^osis was found. The platelet counts 
were within normal limits, since the normal 
value for platelets, according to most 
hematologists, ranges from 200,000 to 
400,000. Onl^- two counts rose above this 
figure. 

It was evident, however, that the blood 
sedimentation rate was abnormal in all 
cases. Also, the two-hour period was more 
reliable and, therefore, conclusions were 
based on the second reading. In these 
determinations a rate of 10 mm. for men 
and 1 5 mm. for women was considered the 
upper limit of normal. Lipp and Aaron ^ 
adopt the following scale: 

31 


Sex ! 

! 

Normal 

1 

Borderline 

Elevated 

jMale 

I — 10 

11-15 

16-20 

21 4 " 

Female 

1-15 

264- 



Inasmuch as the rate was faster in solu- 
tions of fibrinogen, and slower in solu- 
tions of albumin, according to Fahraeus,- 
Broom,* and Lima and Brown,’ the tests 
were also made with albumin. But in 
all of the experiments, the author found 
no change in the sedimentation rate; 
the results were the same as those obtained 
when the Cutler technique was emplojnd. 

In this series, as has been repeatedl}" 
noticed by other investigators, the analj^sls 
of the blood showed no striking character- 
istics. As Edwards® points out, if we assume 
the blood count to be an index of a patient’s 
fitness, we may be sadly deceived. In 
manj' of the inoperable cases the red count 
and hemoglobin maj"^ remain rather high, 
or at least average normal: 

“In a man of 49 with an inoperable 
growth, the red count was 6,560,000 and 
the hemoglobin 104 per cent, and in a 
woman with an inoperable growth it was 
6,100,000 with 92 per cent hemoglobin. 
In fact, changes in the blood picture in 
cases of cancer usually- differ verj^ little 
from those of peptic ulcer.” 

The increase in the sedimentation rate, 
however, was of some significance, since 
it indicated that a disease of some kind 
was present. In 1927, Rubin® examined 
the blood sedimentation reaction in 127 
cases of cancer and found this medium a 
better guide to the condition of the 
patient than the temperature chart. The 
progress of the disease was accompanied 
6 
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by an increased sedimentation rate, al- 
though cachexia tended to retard it. The 
test, however, had no value in differential 
diagnosis because of its non-specificit}^ 
and because early cancer produced little 


of malignant disease. Further study has 
reemphasized the fact that blood taken 
from a person suffering from cancer 
assumes a different picture from that 
taken from a normal person. After as- 


TABLE I 


GASTROINTESTINAL MALIGNANCY 


Sex 

Age 

Site 

Hemo- 

globin 

(Siihli) 
Per Cent 

Erj’thro- 

cytes 

Leuco- 

cites 

Neutro- 

philes 

Small 

Lymph. 

Large 

Lymph. 

Sedimentation 

Platelets 

(thou- 

sands) 

I H. 

2 H. • 

M 

3J 

Sigmoid 

85 

4.65 

6,000 

67 

30 

3 

18 

24 

285 

F 

62 

Colon 

60 

3-75 

6,000 

65 

33 

2 

18 

26 

240 

iM 

66 

Stomach 

60 

3-70 

10,600 

68 

30 

2 

20 

28 

245 

F 

62 

Colon 

50 

325 

9,000 

74 

25 

I 

26 

34 

240 

F 

58 

Colon 

70 

3.60 

8,000 

65 

33 

2 

24 

30 

265 

F 

53 

Colon 

70 

3.60 

7,800 

66 

33 

1 

21 

29 

300 

F 

78 

btomacli 

55 

3-25 

1 1,200 

74 

24 

2 

22 

28 

220 

M 

70 

Stomach 

80 

4.65 

6,200 

68 

25 

7 

24 

30 

240 

M 

73 

Colon 

55 

3-55 

1 1 ,000 

86 

12 

2 

24 

32 

250 

M 

6i 

Stomach 

45 

2. 16 

9,000 

62 

32 

6 

22 

32 

210 

M 

52 

Intestine 

70 

3.85 

20,000 

94 

6 

0 

18 

24 

280 

F 

72 

Stomach 

70 

385 

6,000 

64 

35 

I 

21 

28 

325 

F 

84 

Stomacli 

73 

4.50 

12,000 

76 

2: 

3 

24 

32 

400 

iM 

64 

Intestine 

So 

4-30 

1 5,000 

84 

12 

4 

28 

34 

450 

F 

87 

Stomach 

50 

2-75 

7,000 

78 

20 

2 

22 

30 

340 

M 

51 

Colon 

50 

3-50 

1 1,600 

80 

18 

2 

24 

28 

290 

F 

72 

Stomach 

50 

300 

6,000 

45 

50 

5 

18 

26 

375 

M 

62 

Stomach 

80 

4-30 

1 1,000 

85 

12 

3 

16 

24 

400 

M 

68 

Stomach 

55 

3-25 

8,200 

80 

16 

4 

18 

26 

340 

M 

68 

Stomach 

50 

3-50 

24,000 

90 

5 

5 

20 

28 

300 

M 

73 

Colon 

75 

4.25 

13,000 

90 

8 

2 

24 

28 

370 

iM 

71 

Stomach 

('5 

3.90 

.3,200 

82 

*4 

4 

18 

24 

300 

F 

69 

Stomach 

40 

3 - 15 

12,000 

85 

10 

5 

18 

22 

290 

M 

70 

Stomach 

80 

4.50 

6,400 

74 

25 


20 

26 

320 

F 

47 

Sigmoid 

60 

3-25 

7,400 

60 

35 

5 

24 

32 

375 

F 

67 

Stomach 

/o 

4.25 

8,000 

80 

10 

10 

22 

26 

325 

iM 

41 

Stomach 

70 

4. 10 

7,200 

72 

25 

3 

18 

26 

300 

M 

70 

Stomach 

70 

4.00 

11,000 

78 

20 

2 

21 

26 

280 

F 

82 

Stomach 

80 

4.50 

1 9,400 

90 

5 

5 

22 

26 

300 

M 

59 

Rectum 

60 

3-50 

8,300 

82 

15 

3 

18 

26 

420 


alteration in the velocity. It was noted that 
strictly normal sedimentation values were 
extremely rare in the presence of definitely 
diagnosed cancer.This is ascribed to physio- 
chemical changes in the blood plasma 
and to the progressive anemia in cancer 
patients. 

None of the factors listed above are 
specific for cancer. Therefore, we are 
forced to rely mainl}'^ upon the blood 
pattern, as described in a previously 
published article," to reveal the presence 


sembling man}'- additional blood slides 
in conjunction with the clinical picture, 
it has now become possible to recognize 
a definite new pattern, that of beginning 
malignancy. 

In preparing the drops of blood on the 
glass slide, lightness of touch is essential; 
for if the drops so acquired are too thick, 
no pattern is discernible. When the blood 
has dried satisfactorily, the pattern formed 
is a sensitive indicator and can be used at 
intervals to determine the course of the 
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disease, presence of metastasis, and end The clinical picture and physical signs 
results after surgery, deep x-ray therapy, should not be ignored in weighing the 
or radium implantation. evidence. The condition of the patient 




Fig. I. A, normal pattern; b, pattern of early malignancy; c, pattern of late malignancy 

(gross appearance). 


In Figure i we note three distinct 
patterns: x\ shows the normal blood pat- 
tern. The design is compact and in the 
central portion of the drop of blood is a 
dark agglutinated spot or nucleus, n shows 
the pattern of early carcinoma, with a 
breaking-down of the pattern at the 
periphery. The small central nucleus is 
absent, and the central hall is much darker 
than the outer portion of the sphere, c 
shows the definite cancerous pattern of 
the “dotted curtain” type, creating the 
appearance of ground glass. No central 
nucleus is visible. 


appears to run parallel with the patterns 
on the slides. In the words of Gruner:® 

“The state of the red cells gives more 
information about the state of the patient 
than almost any other part of the blood 
examination.” 

In this special description of the wet 
preparation of normal and cancerous blood 
the same picture is apparent as that 
noted in the dried specimens. In this 
monograph he stated that the work of the 
past twenty-seven years proved that the 
stud^’ of the blood cells as a diagnostic 
test gave results unsurpassed in accuracy. 


Nnw Series Vol. LXHl, No. 3 


Bolen — Blood Studies 


American Journal of Surgerj’ 


319 


The author has attempted to simplify the 
method of diagnosis bv notino; the blood 
pattern both macroscopically and micro- 
scopically. The photomicrographs of can- 
cerous blood are the same as those noted 
by Gruner. 

The microscopic examination of the 
normal pattern reveals fibrin formation 
^veU defined — a web-like pattern. Leuco- 
cytes are scarce and red cells are packed 
tightly. Rouleau formation is present with 
no variation is the size or shape of the 
corpuscles. Fibrin is plentiful and extended 
over the whole specimen. 

In the early carcinoma pattern small 
areas of clear plasma are scattered through- 
out the specimen. A few granules may be 
seen but no blood cells. The fibrin mesh- 
work is not so definite as in the normal 
pattern. 

In the full-bloom or advanced carcinoma 
picture large areas of plasma are visible 
and no red blood cells. No meshwork is 
found but the picture is that of relatively 
thick islands or masses with sharply 
defined contour. Leucocytes are rarely 
seen. An abundance of small fibrin threads 
appears. Within the plasma small red and 
green granules are found. The outline of 
the red cells is obscured and no real rouleau 
formation can be noted. The change 
appears to take place in the fibrin, resulting 
in large areas of plasma devoid of red 
blood cells. Thus, from this study, three 
distinct blood patterns emerge: 

1. Normal: characterized by the appear- 
ance of well formed fibrin strands varying 
in size and thickness and crossing one 
another in all directions so as to form a 
fibrin web enmeshing the corpuscles. 

2. Early carcinoma: showing the change 
in fibrin formation and the presence of 
small areas of plasma without red blood 
cells. 

3. Carcinoma: definite marked change 
in fibrin formation and the presence of 
large areas of plasma and absence of red 
blood cells. This pattern is constant in 
cases of malignancy and has no relation- 
ship to anemia when present. 


The two following cases illustrate the 
efficacy of the blood pattern as a diag- 
nostic aid. In Case i the first specimens 



B 

Fig. 2. A, adenocarcinoma of rectum, early stage; 

B, microphotograph of same drop of blood 
on slide. Note small lakes of plasma. 

show early carcinoma and later on the 
full-bloom pattern. Many slides were 
made which show close correlation with 
the course of the disease until the final 
exitus. 

C.^SE I. J. O., male, age fifty-nine years, 
was admitted to the Fall River General Hos- 
pital May 2, 1942, with the complaint of pain 
in the abdomen for six months, accompanied by 
vomiting and diarrhea. There was generalized 
tenderness over the entire abdomen, most 
marked in both lower quadrants. Examination 
of the heart and lungs showed no abnormalities. 

Urinalysis showed a specific gravity of 1.025, 
a slight trace of albumin and no sugar. Micro- 
scopically, the urine showed a very occasional 
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leucocyte and a red blood cell. Examination of 
the blood showed 6o per cent hemoglobin, 
3,500,000 erythrociiies, 8,300 leucocytes with 



B 

Fig. 3. A, gross appearance^of drop of blood, 
fuII-bloom carcinoma; b, microphotograph of 
same specimen. Note large areas of plasma 
with few blood cells. 

82 per cent neutrophiles, 15 per cent lympho- 
cytes, 2 per cent eosinophiles, and i per cent 
basophiles. The platelet count was 420,000. 
The blood sedimentation rate was 18 mm. in 
one hour; 26 mm. in two hours. 

A drop of blood on the slide showed the pat- 
tern of early cancer. (Fig. 2a.) This specimen 
was taken May 8, 1942. At this time the break- 
ing-down process at the peripherj^ can be seen 
grossly. Under the microscope the lakes of 
plasma are seen shaping up. (Fig. 2b.) 

A gastrointestinal series at this time showed 
poor filling of the duodenal cap with obstruc- 
tion in the left side of the colon. Sigmoidoscopic 
examination showed a small elevation in the 
rectum about 5 cm. from the anus. This bled 


easily. No tissue was removed for biopsy, but a 
tentative diagnosis of malignancy was made. 

One month after admission an exploratory 
laparotomy was done and the entire intestinal 
tract examined. The small elevation noted on 
sigmoidoscopic examination could not be 
located. Instead, the mucosa of the colon 
showed several areas of diffuse ulceration and 
superficial hemorrhage. About 21 cm. of de- 
scending colon was resected and a colostomj' 
set up. The pathological diagnosis of the speci- 
men removed was chronic ulcerative colitis, 
non-specific; no evidence of malignancy was 
found. 

On June nth, e.vamination of the blood 
showed 60 per cent hemoglobin, 3,600,000 
erjahrocytes, 6,600 leucocytes with 67 per cent 
neutrophiles, 30 per cent small mononuclears, 
2 per cent large mononuclears and i per cent 
eosinophiles. 

Attempts were made to close the colostomy 
during the patient’s staj’’ in the hospital. On 
November i ith, a small spur was clamped with 
three different clamps to the level of the lower 
end of the bowel canal. This cut through in 
three days. Then a large, soft, rubber No. 28 
bladder drainage tube was placed in situ, one- 
half of the tube above and one-half below the 
colostomy. The tube was then connected by a 
suture of heavy silk to a small rubber tube on 
the rectal side brought out through the anus. 
On placing the latter tube in position, an 
annular constricting neoplasm was discovered 
in the rectum. 

A drop of blood on the slide at this time, 
November 15th, showed the pattern of ad- 
vanced carcinoma. (Fig. 3A.) The microphoto- 
graph of this specimen of blood shows great 
lakes of plasma. (Fig. 3B.) 

On April 16, 1943, an abdominoperineal 
resection of the rectum was done. As a thera- 
peutic measure, 15 gr. of sulfasuxidine was 
administered three times dailj”^ for about a 
week before operation was undertaken. It is 
interesting to note that peritonitis did not 
develop in the presence of degeneration, 
necrosis and drainage of feces into the peri- 
toneal cavity. 

The specimen removed consisted of about 
10 cm. of terminal rectum containing the 
tumor mass. (Fig. 4.) The pathological diagno- 
sis was adenocarcinoma of the rectum. 

The patient went steadily downhill after 
this operation and died May 9, 1943. Many 
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blood slides were taken during this late stage of and painless; periods lasted about seven daj^s. 
the illness and all showed the pattern of ad- For the past year, however, she passed blood 
vanced carcinoma. The last ot these slides was almost continuouslj’’ and the discharge was 



Fig. 4. Specimen of adenocarcinoma of rectum removed April 16, 

1943 - 

Fig. 5. Cyst of omentum removed April 23, 1943. 


taken Maj' 5th. Permission for a postmortem 
examination in this case could not be obtained. 

It is interesting to observe that the 
pattern of early carcinoma appeared in the 
blood pattern on the slide at a time when 
surgical exploration of the gastrointestinal 
tract revealed no trace of cancer, and when 
the onl}’^ condition found and confirmed 
by pathological examination w^as ulcerative 
colitis. 

In this second case the blood pattern 
remained consistent!}' negative, although 
clinical and -v-ray evidence pointed strongly 
to malignancy. 

C.\SE II. R. G., female, single, twenty-seven 
j^ears old, a power sewing-machine operator, 
was admitted to a local hospital April 22, 1943, 
for abdominal pain and rectal bleeding. Ex- 
cept for an appendectomy in 1932, she stated 
that she had never felt ill until the present com- 
plaint. For the past year, however, she has 
passed quantities of blood rectal ly. Her bowel 
movements had been regular and she never 
needed catharsis. Menstruation was regular 


profuse. During the past three weeks she had 
severe colicky pains and an Impulse to move 
her bowels. When she strained, blood would 
gush out with relief of the pain for several days; 
then the cramp-like pain would recur. Bowel 
movements were normal. There were no 
urinary symptoms. 

The general physical examination was nega- 
tive except for slight tenderness and spasticity 
in the left inguinal region. Rectally, a soft, 
flabby mass was felt on the anterior wall of 
the rectum in the region of the pouch of 
Douglas. Sigmoidoscopy revealed a mass 
covered with mucous membrane. It was pain- 
ful on palpation but did not bleed. By vaginal 
examination the mass was palpable in the 
posterior vaginal wall. The uterus and cervix 
were normal. 

A gastrointestinal series, April 12th, was 
negative. A barium enema filled the large 
bowel completely. An oblique view of the 
rectal ampulla showed a smoothly outlined 
convexity, identified as the hard, tender, dome- 
shaped mass felt by the examining finger. The 
impression was extrinsic pressure defect in the 
anterior rectal wall (neoplasm or inflammation). 
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Urinalysis and blood examinations were 
negative. The stool contained no occult blood. 
On the second day, under spinal anesthesia. 



B 

FiC. 0. Gisc II. A, blood pattern normal, April 22, 
1043. before operation; n, microphotograph 
of blood pattern showing norm.il picture. 

vaginal examination revealed the same find- 
ings. Dilatation of the cervix was attempted. 
It was found almost impossible to pass the 
smallest dilator through the cervical canal. 
This was finally accomplished, and a stricture 
or spastic area was noted about 3 cm. from the 
external os. Tiic uterus was gently curetted, 
but the curettings were negative. 

Ilxploratory laparotomy rc\ealed the tcr- 
minai portion of the omentum in the pouch of 
Douglas. In the omentum was found a serous, 
translucent cyst about the size of a large apple. 
(Tig. 5.) This was excised in lolo. After this 
procedure manual examination of the rectum 
revealed a soft, flairby area in tlic rectum at 
tiie pouch of Douglas. A few postappendiceal 
adhesions were present. The ovaries were nor- 
mal; there was a bilateral chronic salpingitis. 

'fhe pathological report of the specimen 
removed was simple omental cyst. 


All specimens of the blood on the slides 
taken before and after operation were of the 
normal blood pattern. (Fig. 6.x.) The micro- 
photograph shows the closely packed red blood 
cells and rouleau formation and a substantial 
amount of fibrin throughout the specimen. 
Very few leucocytes are seen. (Fig. 6b.) 

The change from a normal to a cancer 
pattern has not been e.xplained through 
pathological or clinical investigation. The 
answer may lie in the behavior of the 
plasma. We knoxv that it participates in 
many chemical reactions and maintains 
itself in constant acid-base equilibrium 
It is adapted to every need of the bod}^ cells 
and tissues.® The changes in the plasma 
may be quantitative or qualitative or 
both. It is an interesting fact that during 
pregnancy there is an increased amount of 
blood and plasma present.^® Dieckman 
and Wegner” also point out the fact 
that a high percentage of fibrin is found 
whenever foreign proteins enter the 
blood stream, as in cancer, infection, and 
nephrosis. 

The same pattern is formed on the slide 
by cancer blood and by the blood of 
pregnant women. The change taking place 
in the blood during pregnancy has been 
observed from the first month on. Just 
before delivery the pattern is broken down 
to such an extent that the picture is 
tvpical of advanced carcinoma. Areas of 
plasma without blood cells are conspicuous. 
From the fourth day of the puerperium 
the blood begins to revert to normal. 
Each day the areas of plasma become 
smaller, strands of fibrin gradually begin 
to criss-cross in various directions through- 
out the field, and by the tenth to the 
twelfth day postpartum, the blood pattern 
is normal and remains so. This same return 
to normal is seen in cases of cancer in which 
total e.xtirpation has been achieved, al- 
though the process takes about six weeks. 
Figure 7 shows the blood picture in 
pregnancy which both macroscopically, 
and microscopically is identical with that 
seen in cancer. Figure -a shows the 
typical cancer pattern (specimen was 
taken during the eighth month of preg- 
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nancy). Figure jb was taken eight days 
postpartum. The blood pattern is still 
positive, but changes are beginning to 


diagnosing cancer in various stages and ti> 
diflcrentiate between benign and m.'dignant 
conditions. 



Fic. 7, A, pattern positive taken during eiphtlt month of pregnancy; n, pattern ‘til! positive taken 
eigiit days after delivery; C, pattern norm.a! taken two months following deliverv. 


occur at the periphery. Figure yc, taken 
two months following delivery, shows the 
normal blood pattern. 

Giron*- tested 515 cases, consisting of 
150 cancerous individuals and 365 non- 
cancerous patients and healthy subjects. 
In each case six drops of blood were 
examined — total number of drops of blood 
examined, 3,090. 

In the cancerous patients, the typical 
cancer pattern was found in 90.4 per cent 
of the cases. In non-cancerous subjects 
the drop of blood showed the typical 
cancer pattern in 4 per cent of the cases. 

In evaluating the results obtained, 
Giron states that they closely approxi- 
mate the results obtained by the author 
of the test. 

CONCLUSION 

The accumulation of additional slides 
further substantiates the correlation be- 
tween the blood pattern and carcinoma. 
The increase in the blood sedimentation 
rate is also of diagnostic aid but is non- 
specific and of only general significance. 
None of the other phases of the examina- 
tion of the blood furnish a clue to the 
presence or absence of cancer. The small 
number of cases taken at random are 
tyj)ical. The blocxi pattenr noted in a 
drop of blo!'<d on the glass slide continues 
to oiTer the internist substantial aid in 
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T he purpose of this study was to 
employ a modification of the Koch, 
Mason and Allen pressure treatment 
of burns with the use of a new ointment* 
which would form a non-adherent coating 
over such wounds and would render the 
injurjf practically sterile. Various spraj's 
and sulfa powders have been emplo3'^ed 
to form an eschar over such wounds, but 
these have proved to be rather painful and 
non-supple. Furthermore, it was our hope 
to evolve a simple treatment for burns 
which could be employed by the now 
undermanned hospital staffs. Also, the 
present study could serve as a postiude 
for the application of some principles 
which Marshall and RosenthaF described 
in their recent study on the pathogenesis 
of keloids, since such new growths man}’- 
times have their origin in burns, especially 
in patients of the colored race. 

These investigators found that tissue 
fluid exudations, if allowed to remain 
in the tissue spaces as the result of injury, 
attract the fibroblasts which invade the 
injured area. Later on, the proliferation 
of scar tissue occurs. Previously, Marshall- 
had noted that vasoconstriction of wound 
areas tends to improve healing. This 
confirms the pressure gauze methods of 
Koch, Mason and Allen who ha\c advo- 
cated a pressure compression bandage of 
vaseline gauze over burned areas to lessen 
the flow of tissue exudates. In some un- 
published research, Marshall found that 
plain gauze, when fixed to the wounds of 
surgical patients by means of catgut stay- 

*Tlic ointment used in this experimental study is 
Allantomidc with Sulfathi.tzoic .and is ni.anufaeturcd by 
tlie N.ation.al Drug Comp.any of Philadelphia. 


sutures, tends to allow such wounds to 
heal more rapidly with the added feature 
of the formation of a supple non-keloid 
scar when the healing is completed, since 
this compression does not allow a tissue 
edema to remain in the surgical area. 

The role of the sulfonamides in wound 
healing has been established, particularly 
in the prevention of wound infections. 
Sulfanilamide has the greatest solubility 
in the tissue fluids of all the sulfonamides. 
Sulfathiazole ranks considerably below it. 

This new ointment, used in the course of 
the present study, contains 2 per cent 
allantoin with 5 per cent sulfanilamide 
and 5 per cent sulfathiazole. The material 
is water soluble and is miscible with the 
body fluids and releases these effective 
agents readily into the infected burn areas. 

The solubility of sulfanilamide is such 
that in all probability it is depleted from 
the site of application within forty-eight 
hours. Since the process of redressing 
may interfere with adequate wound heal- 
ing, and since • the tiny capillary buds 
may be disturbed by such a procedure, 
the incorporation of sulfathiazole in the 
paste was completed. This additional 
ingredient would allow effective concentra- 
tion of a sulfonamide over a much greater 
period than would be secured by sul- 
fanilamide alone. This addition to the 
paste (sulfathiazole) proved to be an 
important step as the data will show. 

Another point may be important to 
mention. Some papers have appeared in 
the literature’-^’®'® which seem to show 
that urea counteracts the sulfonamide 
inhibitors. Since allantoin forms the basic 
paste for this combination of sulfonamides. 
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it may be, at least partially, responsible 
for the destruction or blockage of the 
sulfonamide inhibitors through the urea 
which it contains. It is claimed that allan- 
toin has the ability to exercise a chemical 
debriding effect on necrotic cells (such as 
are present in burn areas); it acts also to 
increase cell proliferation which stimulates 
healing. 

Andrus, Nickel and Schmelkes' used 
hydrated films prepared from a h3’'dro- 
philic cellulose derivative in which various 
chemotherapeutic agents were incorpo- 
rated. Since these films are transparent, 
these workers could observe the healing 
processes of burns which were treated 
with 10 per cent sulfanilamide and buffer, 
with and without quantities of azochlor- 
amid. The longest time elapse required 
for complete healing was twenty-one days. 
These investigators treated burn wounds 
by debriding and cleansing with a solution 
of sodium chloride, boric acid, or azo- 
chloramid and sodium chloride as thor- 
oughly as possible. Aseptic technic is 
followed closely. The preformed mem- 
brane is directly applied to the raw oozing 
surface of the burn. A dry sterile dressing 
is placed over the membrane and held by 
plain gauze bandage. New membranes 
are added when needed. 

Hamilton® treated 199 burns with topical 
applications. He used Foille, tannic acid, 
sulfadiazine and cod-liver oil. He found 
no difference in their value as to saving 
life. He noted that superficial burns heal 
kindly whatever the local application, 
but Foille was superior to these other 
agents as a dressing for deeper burns 
in that it was more simple to apply; it 
reduced the healing time of third degree 
burns; it acted as a detergent for grease 
and oil, and it formed a soft, mildly anti- 
septic, easily changed coating, ideally 
suited to infected burns, to burns of the 
face, hands and genitalia and to the slough- 
ing stage of third degree burns. 

Weaver® stresses the point that success- 
ful treatment of burns is due to the careful 
preparation of the wound and the alert. 


painstaking after-care, rather than the 
specific type of application. He believes 
that all burns should be considered in- 
fected when six or more hours have elapsed. 
Weaver advises the immediate thorough 
cleansing and debridement of burns, using 
white bar soap, large cotton swabs and an 
abundance of warm water, just as soon 
as the patient’s condition will permit it. 
This seems to be in accordance with Allen 
and Koch’s method. Weaver advises the 
use of a spray of triple dye; each coat is 
dried with a warm air dryer. The patient 
is then returned to bed between sterile 
sheet, under a warm cradle. Weaver 
advises against the use of coagulants in 
infected wounds. 

Ravdin'“ states that the pressure dress- 
ing method has much to commend it. 
One of the sullonamides, in the form of 
an ointment, can be placed on the burned 
area following debridement and the part 
firmly supported and bound. Plasma loss 
is decreased by this method, and the 
patient remains comfortable; further tissue 
injury is minimized and subsequent dress- 
ings are kept at a minimum. He advocates 
that a third degree burn be skin grafted 
as soon as possible, for this will reduce the 
incidence of infection, as such burned 
areas invariably become infected if not 
grafted. 

Harkins" concludes that tanning is a 
reliable method for burns of the trunk and 
flat surfaces of the body while the use of 
sulfonamides, Bunyan envelopes and oint- 
ment-pressure dressings will be useful in 
many war burns. The primary treatment 
of any severely burned surface is incom- 
plete until epithelial tissue has completely 
closed the burned area. The speed with 
which this is accomplished, as well as 
the comfort of the patient, and the attain- 
ment of a low mortality rate, are three 
important indices of the efficacy of any 
method of local treatment of burns. 

Allen^® has advocated the liberal use of 
soap and water followed by sterile vaseline 
gauze pressure dressings with early graft- 
ing. Koch used the same technic with 
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adequate results. Siler and Reid'® con- 
firmed this technic upon 137 patients who 
suffered a mortality rate of 3.7 per cent. 

Clark and his associates'® used penicillin 
in the form of a cream for the treatment of 
fifty-four burns and scalds with a view to 
the elimination of hemolj^tic streptococci. 
In forty-one of these wounds, (76 per cent) 
these organisms disappeared within five 
days and did not reappear. In seven in- 
stances the strains which promptly dis- 
appeared were insensitive to sulfonamide. 
Penicillin appeared to have a good elfect 
in all cases and staphylococci, too, disap- 
peared quickly from many of the wounds. 
Healing was rapid and no to.vic effects 
were observed. Propamidine was also 
applied in the form of a cream (0.1 per 
cent) to thirty-four similar burns. Hemo- 
Ij’-tic streptococci disappeared within five 
days from twenty-one of the wounds (sixty- 
two per cent). In eight cases, however, 
they persisted during treatment with 
propamidine, and healing was rapid with 
this material. Coliform bacilli, when pres- 
ent in the wounds, were apparently not 
affected by either of these agents. 

Meyer and Gradman'® made a compara- 
tive stud}”^ between sulfadiazine spra}’’ and 
non-adherent pressure dressing treatment 
of burns (Koch’s method). They found 
that the spray maj’- re-infect these wounds, 
healing may be incomplete, and second 
degree burns maj' be transformed to those 
of third degree. Besides, this method was 
more painful than the non-adherent pres- 
sure dressing. Koch’s teaching is advocated, 
namely, convert all burns from contam- 
inated wounds to clean wounds b}" aseptic 
and atraumatic cleansing with soap and 
water. Second, keep them closed and clean 
until healing occurs. 

Author’s Method of Treating Burns. 
The usual technics of treating shock are 
emplo3''ed where necessarj". As soon as 
possible, all burns are gentlj’- washed with 
very mild soap suds. This is followed bj'^ 
several rinses with sterile water. Debride- 
ment of necrotic tissue with the opening 
of blebs follows the bathing process. 


Extreme care is taken to handle the burned 
areas in the most careful manner. The sur- 
geon’s hands should not touch the involved 
areas; sterile forceps are used to handle the 
gauze sponges during the washings. 

If the patient is in near shock, or if 
actual shock is present, this is treated im- 
mediatelj'- before anj' manipulations are 
attempted. 

After the wound has been cleansed thor- 
oughly and carefully, and debridement has 
been carried out, the wound area is dried 
carefulljf with sterile towels. Care is taken 
not to rub the burned area. Gentle pressure 
with an ample number of towels will drj' 
the area. 

A sterile wooden tongue blade is used to 
applj' the special ointment directl}* on the 
burn. A copious amount is emplo3’’ed. If it 
does not remain on the wound, another 
copious amount of the ointment is spread 
on a thick sterile gauze pad which is ap- 
plied directly to the wound which is 
covered thoroughl3'' along with the ad- 
jacent normal skin areas. Gentle, but firm, 
pressure with roller bandages, if prac- 
ticable, is applied. This pressure serves 
two purposes: It causes a partial ischemia 
of the burn area which appears to aid in 
the healing process,' and the pressure helps 
to prevent the leakage of blood serum 
which, where allowed to escape in excessive 
amounts, may produce shock. 

If the burn happens to be on an arm or 
leg, the bandaged arm or leg wound is 
splinted to assure rest which promotes 
more rapid healing, or if possible, the 
patient is kept at complete rest in bed for 
a week, at the end of which time the wound 
is redressed. 

Man3' times the nursing staff and the 
patient will complain of the stench which 
is produced by the fermentation of protein 
products in the wound. This can be avoided 
b3' placing a waxpaper roll around the 
dressing and then an application of gauze 
is made which has been soaked in Dakin’s 
solution. 

During the time of the first dressing, the 
patient seems to be ver3" comfortable. 
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Pain subsides usually with the application area. The wound is then covered with the 
of the ointment. If a Curling’s ulcer has medication as has been described pre- 
not developed, the patient is given a gen- viously. It is not necessary, usually, to 


TABLE I 


Name, Age 

Type of Injury 

Complications 

Length of 
Treatment 

Results 

S. C. (cot) 
Age— 37 

3rd degree burned hands 

None 

d'o wk. 

j Complete healing; 

} no scars 

J. C., Jr. 

Age — 6 mo. 

3rd degree burns both feet 

None 

7 wk. 

Complete healing; 
no scars 

E. W. 

Age— 42 

I St degree burn side of face 

None 

2 wk. 

t 

Complete healing; 
no scars 

R. D. 

Age — 58 

2nd and 3rd degree burns neck and 
chest 

Unknown — Patient insisted that dress- 
ings be changed daily. Patient very 
unco-operative and released for pri- 
vate care from service in City Hospital 

t 

Unknown 

C. J. 

Age — 60 

3rd degree burns of hands and arms 

None j 7* 0 wk. 

i 

Complete healing; 
no scars 

B. B. (col.) 
Age — 27 

Ulcer from iodine burn on leg 

None ■ 3 wk. 

1 

Complete healing; 
no scars 

A. P. 

Age — 41 

Ulcer from gasoline burn on hand 

None 

44 wk. 

Complete healing; 
no scars 

B. R. 

Age — 29 

2nd degree burn of hands 

None 1 5 wk. 

1 

1 

Complete healing; 
no scars 

R. L. (col.) 
Age— 33 

2nd and 3rd degree burns of neck, 
back, both hands and arms 

None 

4^< wk. 

Complete healing; 
no scars 

H. M. 

Age — 16 

3rd degree burn of back 

None 

34 vL 

Complete healing; 
no scars 

J. ^Y. 

Age — 37 

2nd and 3rd degree burns of hands, 
face and chest due to burning gasoline 

None 

4 wk. j 

i 

Complete healing; 
no scars 

B. G. 

Age— 7 

2nd degree burns of hands 

None 

2 wk. 

Complete healing; 
no scars 


eral diet which has been fortified with the 
addition of 8 oz. of fresh orange juice with 
each meal (vitamin c content).- If this is 
not practical, for one reason or another, 
I Gm. of ascorbic acid, in divided doses, is 
administered daily with the diet. 

When the first dressing is changed, the 
injured area is soaked again very gently in 
soap suds for about fifteen minutes. This 
is followed by a rinse with sterile water 
which removes the remnants of the oint- 
ment which have adhered to the burned 


wait a week for subsequent dressings. 
These may be changed within five days or 
so, and the same procedures are repeated 
until the wound has healed completely. 
(Table i.) 

SUMMARY 

A modification of the Koch, Mason and 
Allen compression treatment of burns is 
described. 

It is believed that this method is simple 
to administer. It gives the patient immedi- 























328 American Jmirnnl of Surgery Mafsliall, GrCCnficId BumS 


Makch, 1944 


ate comfort and therefore lessens pain and 
also shock. The pressure, produced by the 
compression bandaging, tends to prevent 
the formation of keloids. 

Twelve patients wit)} various degrees of 
burns have been treated witli this method. 
Eleven patients have siiown no signs of 
keloid formation and their healing was 
complete without the necessity of skin 
grafting. 

One patient proved to be unco-operative 
and was released from our service. We do 
not know how he fared with regard to his 
injury. 

The comfort of those patients who 
were under our care, was very evident 
since they were many times surrounded by 
other patients who were being treated by 
other attending men who used various other 
methods. After the first week all of our 
patients were well enough to become 
ambulatory while the other patients, not 
under our therapy, still remained in bed. 
Several of these have developed extensive 
keloids. 

Since these findings are to be considered 
preliminary in nature, we do not advocate 
this method as a proved method. We 
describe these interesting findings with 
the hope that other surgical colleagues 
will try this procedure on their own series 
of cases and formulate their own opinions 
as to the efficacy of our modification for 
the treatment of burns. 
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COMBINATION OF NAIL AND SCREW FOR THE FIXATION 
OF FRACTURES OF THE NECK OF THE FEMUR 


Herbert A. Johnston, m.d. 

On Surgical Staff, Anaheim Lutheran Hospital 
ANAHEIM, CALIFORNIA 

T he writer started the operative more subject to the effects of shock. They 
treatment of hip fractures in 1919 are not satisfactory candidates for long 
by using bone transplants. Of the periods of bed confinement and convalesce 



Fig. I. The combined screw and nail (keyed screw): i. The screw, 
threaded only at the end, showing slot from end to end to receive 
the key; 2, the ke5% which is to be driven in after the screw is 
inserted; 3, screw containing the key. 


four patients operated upon, two had 
excellent results; in the other two the 
grafts were absorbed and broken before 
union took place. It is still probable that 
the bone graft might be used advan- 
tageously in association with some metal 
fixative in the subcapital fracture when 
it is believed that the circulation of the 
head has been materially decreased or 
entirely destroyed. 

In fractures of the femoral neck certain 
mechanical requisites should not be over- 
looked. The great advantage to the patient 
in the use of the metal fixative which re- 
places so successfully the older traction and 
plaster of paris methods is apparent to 
anyone coming in contact with many of 
these cases. Most of the patients are in the 
later years of life and consequently are 


more satisfactorily if they can turn over, 
sit up frequently, or be out of bed, as the 
case maj”^ be, which is possible if a metal 
pin has been used. 

The operative procedure should be the 
most simple, of the shortest possible dura- 
tion, and the least likely to be complicated 
by infection. With these things in mind 
we have devised a method which we think 
is the simplest and least shocking to the 
patient and perhaps one of the best meth- 
ods of holding the fragments in position 
for healing. If a mechanic were asked to 
repair a table leg and he had only screws 
and nails at hand, we believe he would 
prefer the screws. The screw offers more 
securitjf than the nail in holding parts 
together. Also no hammering is necessary. 
We have never observed any necrosis 
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around a screw and have used different down the shaft of the screw and necrosis 
metals. We have seen aseptic necrosis of occurs, the fragments, being held apart bj^ 
the femoral neck in several cases but in no the threads on the shaft of the screw, will 



Fig. 2. Insertion set; i, Allen wrench for brace; 2, director for guide-wire, if 
open operation is used, without leg-holder or fluoroscope; 3, brace for in- 
serting guide-wire and screw-driver. Note shoulder on chuck for use of mallet 
if needed; 4, screw-driver specially made for insertion and e.xtraction of 
screw; 5, key inserter; 6, screw with key in position; 7. screw with key in- 
serted partially; 8, guide wires. 


instance did it appear that the metal was 
a cause. 

Because of the frequent occurrence of 
aseptic necrosis in the neck of the bone, 
we believe the screw should be firmly held 
in the head by deep threads. It should 
penetrate the head as far as possible even 
to engaging the cortex but, of course, 
it should not penetrate the joint. The 
threads on the screw are valuable only 
for their grasp of the head and they should 
not extend below the line of fracture. A 
screw constructed in this manner, with 
a smooth shaft, will not alter its position 
and will not work out as nails sometimes 
do, because they have nothing but friction 
to hold them in position. With this tA'pe of 
screw there is nothing to prevent constant 
apposition of the fracture surfaces should 
necrosis occur. If threads are continued 


retain their apposition with great difficulty 
or not at all. A nail, or in fact any fixative 
that is not fixed to the head, may become 
loose and alter its position or even drop 
out. Also if it is fixed at the cortex of the 
shaft of the bone, it would be forced into 
the acetabulum or pelvis, should necrosis 
of the neck take place. Even the nail which 
is too tightly wedged into the cortex of 
the shaft of the bone may work gradually 
through the head and pelvis if necrosis 
occurs. 

A screw, being round, does not prevent 
rotation of the head of the bone. To over- 
come this, two screws— sometimes parallel 
have been used. This, of course, requires 
twice as much work. To obviate the neces- 
sity of using two screws we devised the 
combination of nail and screw. The flanged 
nail has the advantage of preventing rota- 
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tioii of the head. Our screw has a channel tion and also prevents rotation of the head, 
from end to end so that it readily follows It may be inserted by an}" method of choice, 
a guide-wire. It also has a slot from end to large incision or small puncture. 



Fig. 3. The leg-holder consists of the standard; the holder 
for thigh at knee and the movable foot-holder; it is ad- 
justable to either leg. A scale is marked from o to 35 
degrees of a quadrant for abducting the leg and holding 
it at a specified angle during the operation. 

end for the reception of a key which is the To determine the length of screw re- 
same length as the screw and is very easily quired, measure the distance from the 
inserted. The key is thicker on the inner outer cortex of the shaft to the outer cortex 
border and is made to fit the guide-wire of the head, using the roentgenogram of 
channel. It is flat and when inserted the opposite hip, or of the affected one 
projects through the slot from end to end after reduction. A screw four-fifths of that 
of the screw. It is driven in after the screw length will not perforate the joint but 
is inserted. The screw provides compres- may be an eighth to a quarter of an inch 
sion of the fragments and the key becomes too short. Should the screw be too long 
a flange which prevents its change of posi- or too short it is very easily removed so 
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that one of the desired length may be sub- 
stituted. The inner end of the screw should 
incorporate as much of the head as possible. 


of the fluoroscope in the operative fixation 
of hip fractures. We have used it so many 
times that we would consider hip-nailing 



Fig. 4. The patient is on the .v-ray table with teg 
abducted, after reduction, and ready for 
placing of pencil lines on the skin by use of 
the fluoroscope and heaA'y wire. 


especially in the subcapital type of frac- 
ture. One is indeed fortunate when the 
fixative penetrates so deeply that it almost 
enters the joint, because the center of the 
head is softer than the cortex and not as 
capable of firmly holding the screw when 
it has to combat the sheering forces of the 
muscles. 

Something should be said also about the 
advantages to be obtained from the use 


difficult without its aid. One must have 
capable, co-operative assistants to accom- 
plish satisfactory results. The average 
.x-ray table is suitable. Sufficient space 
must be available in the room for the 
sterile team to function safely. The patient 
is given a spinal anesthetic. We use 50 mg. 
of novocain and i cc. of nupercain solution. 
The fracture is reduced by the Leadbetter 
procedure, and the affected hip is placed 
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in the center of the table (laterally). The against the trochanter and iliac crest. If 
leg and foot are brought over the side of the lateral roentgenogram is satisfactory, 
the table at a right angle with the thigh, the trochanter, neck, and head, will be 



Fig. 5. Screw being inserted over guide-wire .and visualized on fluoroscope. The 
fluoroscope is covered underneath by sterile towels. Note the pencil lines on skin, 
and th.at the screw has entered .at the point where the lines cross. 


and then placed in a leg-holder which holds 
the leg at i8 degrees abduction. This in 
turn rotates the head, neck, and trochanter 
into a horizontal plane, the value of which 
will be discussed later. The fluoroscope will 
demonstrate the postero-anterior projec- 
tion of the fracture (since the undertable 
tube is being used) and if it is satisfactory, 
a lateral roentgenogram should then be 
taken, which will be accomplished best 
by using a portable -v-ray machine directed 
under the elevated and vertically flexed 
opposite thigh, the casette being held 


superimposed upon it. Should the tro- 
chanter require shifting to place it directly 
in line with the head, note that five 
degrees’ movement of the foot and leg in 
the leg-holder will shift the trochanter 
about H cm. either way; but we have 
found that placing it at i8 degrees is 
correct in most instances. 

Reduction and position being found 
satisfactory, the room is darkened and the 
fluoroscope is again lowered to the level of 
the patient. The roentgenologist or tech- 
nician visualizes the head, neck and tro- 
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chanter on the screen, closing the shutter 
to a beam as narrow as possible. A heavy 
wire about ten inches long is placed on the 
patient and under the screen, and directed 


guide-wire and later the screw and key. 
The heavy wire, being of no further use, 
is removed from the field and must not 
be confused with the guide-wire. 



Fig. 6. Lateral view of fracture of the neck. The guide-wire has been inserted, 
having been held liorizontally, with leg in holder at 18 degrees abduction at 
time of insertion. 

Fig. 7. Lateral view of keyed screw inserted over a guide-wire. 


by the use of the fluoroscope to a position 
in line with that to which the guide wire 
and screw will be inserted later. The lights 
are now turned on. After ascertaining that 
the wire has not moved out of place, draw a 
line with a skin pencil from it vertically 
down the outer side of the thigh, and cross 
this line at right angles with another pencil 
line, drawn on the skin, directly lateral 
to the center of the femoral shaft, bisecting 
it horizontall3^ The point where these 
lines cross indicates where the puncture 
should be made in the skin to admit the 


The surgeon scrubs and the nurses 
prepare the patient in the usual way for 
a major surgical procedure. The screen is 
covered on its undersurface with a sterile 
towel attached b}-^ adhesive strips to its 
edges, leaving the upper surface uncovered. 
The usual draping and sterile operating 
room methods supervene. A three-fourths 
inch incision parallel with the long axis 
of the thigh is made in the skin through 
the point where the pencil lines bisect 
and horizontal to the center of the shaft 
of the femur. The scalpel is pushed to the 
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bone in the horizontal direction and the and held against the wire and the iliac 
tissues are spread apart with a hemostat. crest by the sterile nurse while being 
The guide-wire is inserted through the exposed to the portable -v-ray machine as 
incision, the room is darkened, and with already described. If the roentgenogram 


Fig. S. Anteroposterior view of keyed screw in a case in 
which fracture occurred close to the trochanter. It is un- 
necessary for the screw to be sunk as deeply into the head 
as in subcapital fractures. 


the aid of the fluoroscope the wire is 
correctlj" placed against the center of the 
cortex and at the desired angle to enter 
the neck and head. The operator holds the 
wire in a horizontal position. He inserts 
it slowly, being directed by the fluoroscope. 
He sees it pass through the cortex and 
along the neck to the head. Rarel}- is a 
wire found to be in faulty position on its 
first insertion if it is held horizontally. 
The lights are now turned on. Onl}’’ a lateral 
roentgenogram is needed for confirmation. 
It is taken in the following manner: The 
casette is placed in a sterile pillow slip 


is satisfactory, the screw and driver are 
now assembled and the screw is placed on 
the guide-wire and driven into place by 
a special screwdriver, which is hollow and 
follows the screw over the wire. Near the 
completion of this step, the lights are 
turned out and the fluoroscope is used to 
see that the length of the screw is right, 
and that it is turned tightly but not too 
tightly, preserving the grip on the threads 
in the head. The lights are turned on 
again. The key is inserted into the slot 
and tapped gently into position. At no 
time during the operation does the gloved 
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hand touch any part of the guide-wire, decrease in the number of roentgenograms 
screw, key, or wound. Two silk skin necessary and the shortening of the time 
sutures complete the operation. required to perform the operation arc worth 

We have performed fifty-four of these considering. 



Fic. <). Sul)c.ipit!il friicturc with extensive iiitsorption of 
tile neck. The screw w;is sunk ns tieeply ns possiitle into 
the liencl. Note liow the hend of tlie screw projects be- 
yond tlie shnft, witliout much prolrnltilit y of n chnnRc of 
Itosition or loss of grip on the liend, wliile still holding the 
frncture surfaces in fnir position nine months nfter 
insertion. 


puncture operations for the fixation of hip 
fractures. We are finding this method 
more and more simple and eminently suit- 
able for the aged because of the slight 
injury to the patient. 

We believe the .v-rays are not dangerous 
to anyone in using this method, as the 
periods of use are very brief and the oper- 
ator’s hands, are well out of the field of 
danger. 

While some fear that sterilization of the 
field is less certain because of doing the 
work in an .v-raj'^ room, we have not found 
that to be the case. We believe that a well 
trained team can work just as safely and 
successful!}" in an .v-ra}" room as in an 
operating room, especiallj" if the small 
skin-puncture method is used. The great 


SU.MMAKY 

1. A screw, consisting of a combination 
of screw and nail, for the fixation of hip 
fractures, is described. 

2. A leg-holder, which maintains a con- 
stant position of the head, neck, and tro- 
chanter during operation, and is capable 
of rotating them to a horizontal plane, 
simplifies the insertion of any fixative, 
whether it be nail, bolt or screw. 

3. A method of inserting a screw through 
a small skin puncture, obviating the need 
for an extensive incision, is described. 

4. A method of using the fluoroscope 
so that a guide-wire, nail or screw, may 
be inserted under full vision, without risk 
to the operator, is shown. 
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MEMPHIS, 

T he importance of meeting adequate 
fluid and electrolyte requirements in 
the sick surgical patient cannot be 
stressed too strongly. A marked decrease 
in morbidity and mortality has been 
evident in those patients whose require- 
ments are competently and carefully sup- 
plied day by day. This replacement of 
fluids assumes its greatest consequence in 
the patient unable to take fluids by mouth. 

The giving of fluids and electrolytes b}' 
parenteral means has been employed for 
many years. Originally, they were given 
for the most part b}' proctoclysis. However, 
this method has fallen into disrepute to 
some extent in late years for several 
reasons. Among these may be mentioned 
first, technical difficulties in administra- 
tion; second, inability of many patients to 
retain fluids rectally; third, variations in 
absorption among different patients; and 
fourth, doubtful accuracy as to the exact 
fluid intake. Thus, the utilization by the 
surgeon of more precise methods, such 
as intravenous and subcutaneous infu- 
sions, has largely supplanted rectal fluid 
administration. 

Recently, Tocantins^ has described a 
method of infusion into the sternal bone 
marrow and has devised a needle for ad- 
ministration. This shows great promise as 
an adjunct in regulating parenteral fluid 
intake. 

Infusions by the intravenous and sub- 
cutaneous routes, however, are still the 
methods of choice of most surgeons at the 


TENNESSEE 

present time. Unquestionably, hypertonic 
solutions and whole blood, where indicated, 
should be given by the intravenous route. 
However, there is a widespread difference 
of opinion as to the relative merits of 
hypodermoclj'ses and of intravenous in- 
fusions in giving isotonie or near isotonic 
fluids. 

Probably the greatest source of dispute 
between the adherents of the two methods 
rests on the safety factor of the hypo- 
dermoelysis as compared to the ease of 
administration and lack of pain of the 
venoclysis. That there is definite harm in 
indiscriminate use of intravenous infusions 
cannot be denied. Orr- summarizes these 
dangers as, first, immediate reactions; 
second, overburdening of the cireulatory 
system by rapid increase in blood volume; 
third, thrombosis and concomitant em- 
bolus formation at the site of injection; 
fourth, the danger of dehydration because 
of the use of hypertonic solutions; and 
fifth, the produetion of general edema. He 
has discontinued the use of continuous 
intravenous infusions because of the danger 
of local venous thrombosis and embolism 
and reports one fatalitj- following excessive 
quantity of fluid by vein to an anemic pa- 
tient with damaged heart muscle. 

Clark^ stresses the dangers of acute 
cardiac dilatation. Hirshfeld, Hyman and 
Wanger'^ call attention to the possibility 
of so-called “speed shock” when veno- 
clysis is given too rapidly. Further dangers 
and fatalities have been reported by Orator 


This -work was done on the Surgical Service of Dr. R. K. Finley at the Miami Valley Hospital, Daj-ton, Ohio. 
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and Schlciising,^ Toniarkind and Strauss,® 
Rumold," Friedrich and Buchaly,® and 
Cutting, Landis and Larson,'’ 

On the otlicr hand, many objections 
have been raised to the administration of 
subcutaneous infusions. It is generally 
admitted that this method is more physio- 
logical, in that the fluid given is absorbed 
by the circulation as needed ratlicr than 
introduced indiscriminately at varying 
rates of speed, usually left up to the 
discretion of the nurse. However, the dis- 
advantages of the clysis usually enumer- 
ated are first, severe pain and discomfort 
at the site of injection ; second, immobiliza- 
tion of a postoperative patient for several 
hours at a time when frequent turning is 
greatly desired; third, loeal pressure is- 
chemia at the site of injection due to 
swelling and distention; fourth, frequent 
slow absorption; and fifth, the danger of 
infection in the subcutaneous tissues. 
Morrison*® points out the danger of cyano- 
sis and decreased vital capacity in sub- 
pectoral clysis, while Orr'* and Tenopyr 
and ShapirolT*® mention the possibility 
of gas bacillus infection. 

SUB FASCIA LATA HVPODERMOCLVSIS 

In an effort to obviate the disadvantages 
of hypodermoclysis and still make use of 
the man}' desirable factors this method 
offers, we began the study of wirious 
methods of subcutaneous fluid administra- 
tion. It was soon obvious that regardless 
of the site, whether on the chest, abdomen, 
back or thighs, the introduction of fluids 
immediate!}' under the skin caused a rather 
violent disruption of the subcutaneous 
tissue. The result was that unless the 
patient was decidedly dehydrated, only 
about 50 to 100 cc. of fluid could be deliv- 
ered per hour without marked discomfort. 

It has been shown (Van Hook*®) that 
there is no pain experienced in giving 
subcutaneous infusions if the fluid is not 
given at a speed greater than the ability 
of the tissue to absorb it. Furthermore, it 
is obvious that the greater the absorption 


area, the faster a solution will be absorbed. 
It occurred to us that there was a large 
potential space for absorption immediately 
beneath the broad layer of fascia on the 
lateral aspects of the thigh. This fascial 
band, the fascia lata, dissects easily from 
the underlying muscles, as is often demon- 
strated surgically when fascial transplants 
arc taken. The fascia lata has extensive 
attachments above to the pubic bones, 
inguinal ligament, iliac crest, sacrum and 
coccyx and below to all the prominent 
points around the knee joint. Taking all 
these factors into consideration, we felt 
justified in giving sub fascia fata hypo- 
dermoclysis a careful trial. The results 
were gratifying. 

We ha\'e been unable to find any descrip- 
tion of this exact method in the literature, 
and believe that it merits preeminent con- 
sideration when parenteral isotonic or near 
isotonic solutions are required. The technic 
is simple. After the skin on the lateral 
aspect of the thigh is prepared with a good 
skin antiseptic, the standard eighteen 
gauge hypodermoclysis needle is inserted at 
about a fort}'-fi\'e degree angle to the skin. 
The point of preference is at the junction of 
the lower and middle third, lateral surface, 
and equidistant between the anterior and 
posterior aspects of the thigh. The needle 
is inserted to the fascia lata, where a sensa- 
tion of “give” is felt as the point passes 
through the fascia. The point is allowed 
to remain at this depth although it may 
have to be altered slightly until the best 
rate of flow of the solution is obtained. 
The solution is suspended approximately 
three feet above the legs and allowed to 
run as rapidly as possible. Only rarely is it 
necessary to check the rate of flow. The 
needles are not taped to the skin, since 
thev are held in place quite firmly by the 
fascia. There is no danger of breakage of 
the needle, if it is not taped, since the 
fascia acts as the only fixed point and the 
needle is permitted to swing slightly if 
necessary. A pillow beneath the knees 
rela.ves the fascia and facilitates insertion 
of the needles. In unconscious patients. 



New Series Vol. LXIII, No. 3 


American Journal of Surgery 


Finley et al. — Parenteral Fluids 


the knees are lightly tied together with 
gauze bandage. 

ANALYSIS OF RESULTS OBTAINED IN SUB 
FASCIA LATA CLYSIS 

Careful studies were carried out on 261 
consecutive sub fascia lata hypodermo- 
clyses started in every instance by one of 
us. A complete analysis was not carried 
out on approximately 500 additional cases 
started by nurses taught this method, al- 
though the results closely checked with 
those started by us. Sixty three of these 
261 cases were of physiological saline 
solution and 19S were of 5 per cent dextrose 
in saline solution. For uniformit}^ ever}^ 
clysis given consisted of one liter (1,000 cc.) 
of fluid. The total number of patients re- 
ceiving these hypodermoclyses was 112, 
many patients receiving several clyses. 
The greatest number given to any one 
patient was nineteen. This patient, oper- 
ated upon for ruptured peptic ulcer, suf- 
fered from severe myocardial damage, and 
fluids given intravenously were restricted 
to blood transfusions. 

T.\dle i 

■WERAGE TIME FOR COMPLETE .ABSORPTION OF 1,000 CC. 

OF FLUID GIVEN BENE.ATH THE FASCIA L.ATA IN 
261 CASES 


! 

j 

1 Cases j 

Absorbtion 
in Minutes 

i 

Phvsiologicai saline i 

63 1 

53 

Five per cent dc.\trose in saline. 

1 198 i 

5" 

Combined j 

261 j 

56 


The average length of time for complete 
absorption of i,ooo cc. of both types of 
fluid was fifty-six minutes. The saline 
solution was absorbed at a slightly more 
rapid rate of speed than was the dextrose, 
the average being fifty-three minutes as 
compared to fifty-seven minutes for 5 per 
cent dextrose, which is slightly hypertonic. 
(Table i.) It took less than twenty minutes 
for absorption in thirteen cases (5 per 
cent), between twenty and forty minutes 
for seventy-four cases (28 per cent), and 
between forty and sixty minutes for 


1 16 cases (44 per cent), making a total of 
203 cases (77 per cent) absorbed in less 
than one hour. Only thirty four cases 
(13 per cent) took longer than eighty 
minutes while twenty-four (9 per cent) 
took between sixty and eighty minutes. 
(Table ii.) 

Table ii 

TIME T.AKEN FOR ABSORPTION OF 1,000 CC. OF FLUID 
GIVEN BENE.ATH THE FASCIA L.ATA IN 261 CONSECUTIVE 
CASES* 


Time Consumed 
in Minutes 

1 

Cases 

1 

[ 

1 Per Cent 

0- 20 1 

13 

1 5 

20- 40 

74 

1 28 

40- 60 

1 16 

44 

60- So 

24 ! 

9 

80-100 

'3 ; 

5 

Over 100 

21 1 

8 

Total ' 

261 

l 

99 


* Note that 203 cases (77 per cent) were absorbed in 
less than one hour, while 240 cases (92 per cent) took 
less than 1 00 minutes. 


For comparison, the time for absorption 
of 1,000 cc. of fluid by hypodermoclysis 
given on the medial aspect of the thigh 
was computed. In thirty-three consecutive 
cases, the average length of time was 
167 minutes. 

Table hi 

.AVERAGE RATE OF ABSORPTION FOR SUB F.ASCIA INFUSION, 
-AS RELATED TO .AGE OF P.ATIENT. THE BEST RESULTS 
AVERE OBTAI.NED OVER THE AGE OF FIFTY, 
PROBABLY DUE TO GREATER RELAX.ATION 
OF THE FASCI.A 

Absorption in 


Age in Years Minutes 

0-30 59 

30-50 65 

50-70 57 

Over 70 41 


Upon dividing the patients into age 
groups, it was soon evident that the older 
the patient, the more quickly the fluid was 
absorbed. (Table iii.) The average length 
of time for absorption in patients above 
the age of seventy was only forty-one 
minutes as contrasted to an average time 
interval of sixty-five minutes between 
the ages of thirty to fifty. That this is 
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operation these were found to be confined 
entirely to the subcutaneous tissue super- 
ficial to the fascia. This infection was 
evidently introduced into the subcutaneous 
tissue and found a ready bed in the 
ischemic tissue present secondary to the 
marked swelling so often seen in the ordi- 
nary type of hypodermoclysis. 

COMMENT 

While it Mas believed that the fluid 
introduced beneath the fascia was ab- 
sorbed rapidly and did not pool beneath 
the fascial sheath, since there n-as so little 
evidence of SM'elling, nevertheless com- 
parative studies M’ere made on the rate 
of absorption between intra^■enous and 
sub fascial infusions. These were con- 
ducted by giving 1,000 cc. of 5 per cent 
dextrose in physiological saline, to ndiich 
had been added i cc. of phenolsulpho- 
phthalein dye, both intravenously and by 
sub fascia lata infusion to the same 
patient on difterent days. The tests were 
conducted both on patients in good health 
and on patients \vith knoNvn kidney 
damage. Usually the tests were run on the 
tenth to tM-elfth postoperative day M’ith 
the patient in condition to be discharged 
from the hospital, and care M'as taken 
that the state of hydration n-as essentially 
equal on the days the tests were conducted. 
The rate of flon* was adjusted so that both 
types of infusions M-ere delivered in one 
hour. A retention catheter was inserted 
and the bladder drained at the termination 
of the administration of fluid. The bladder 
was irrigated in order to be certain that all 
the dye excreted would be obtained. 
Specimens were collected at six one-half 
hour periods. 

It is valid to assume that the amount of 
dye returned in the urine is representative 
of a proportional amount of fluid absorbed 
from beneath the fascia, since in a patient 
in good fluid balance, the urinary excretion 
will be approximately the same from day to 
day under similar conditions. Since the 
d^'e is removed from the blood stream at a 
constant speed by the kidneys, it folloNvs 


that the rate of absorption is the only 
remaining variable. In this manner, the 
rate of absorption of a sub fascia lata 



Tfmc itt Htvrs 

Fig. I. Excretion of phenolsulfonphthalein dye 
in the urine following infusions of i,ooo cc. 
of s.iline containing the dye by intravenous 
and subfascia route. Each infusion was de- 
livered in one hour to the same healthy, well 
hydrated patient on consecutive days. Note 
th.at the absorption is at a constant rate with 
a lag of approximately one hour when given 
beneath the fascia as compared to the intra- 
venous route. This represents practically 
immediate absorption from the subfascia 
space. 

infusion can be estimated by comparing 
the phenolsulfonphthalein excretion with 
that of an intravenous infusion which 
ma3' be considered to have immediate 
absorption. 

On comparing the rate of excretion of 
the dye, it \vas found that there was only a 
difference of excretion in the two types of 
infusions of about one hour. (Fig. i.) 
This difference proved to be consistent 
in those patients vuth myocardial and 
kidney damage as M'ell as those M'ith good 
renal function and cardiac reserve. Since 
the sub fascial infusions Avere adjusted to 
deliver the solution to the patient in just 
one hour, which v^as the same time taken 
for delivery of the intravenous fluid, it 
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appears evident that there must be almost 
immediate absorption of the fluid. 

There are undoubtedly certain patients 
who should never receive sub fascial 
infusions, such as those with generalized 
edema or patients in shock. In general, 
the same contraindications exist to giving 
fluid beneath the fascia lata as beneath 
the skin. In infants, a 3 per cent solution of 
dextrose should be given rather than the 
5 per cent. We have given as high as 200 cc. 
beneath the fascia in a six-week old 
dehydrated infant, weighing less than 
seven pounds, in forty-five minutes, with- 
out visible swelling or noticeable sub- 
jective evidence of discomfort. 

While the Investigative work on sub 
fascia infusion has been done with physio- 
logical saline and 5 per cent dextrose in 
saline, there appears to be no reason why 
other solutions cannot be delivered to a 
patient by this method. Cooper’^ has 
shown, in one patient suffering from 
cirrhosis of the liver, that ascitic fluid 
is absorbed rapidly from beneath the 
fascia. This absorption of ascitic fluid, 
rich in proteins, maintained the blood 
chemistry as shown by repeated blood 
albumin and globulin determinations, and 
also maintained the improved clinical 
condition of the same patient as demon- 
strated by lack of ankle edema. 

Attention should be called to several 
additional factors in the administration 
of sub fascia lata hypodermoclysis. After 
learning the technic, these infusions can 
be left entirely in the hands of the nurse. 
Also, since there is no necessit}- for con- 
stant supervision, because of the dimin- 
ished pain and distention as compared to 
ordinary hypodermoclysis, there is a defi- 
nite saving of nursing time and care. 

■ The sub fascia lata infusion is far safer 
than the ordinary tA-pe of hj'podermoclysis. 
There are no large vessels on the lateral 
aspect of the leg, no embarrassment to 
respiration or danger to axillarA^ vessels 
as is true with hj-podermoclysis on the 
chest, and no danger of inadvertently 
introducing the solution into the knee 


joint. There is also less danger of secondary 
contamination in the incontinent patient. 
The patient, in addition, can ordinarily 
be turned from side to side within an hour 
after the infusion has been started, thus 
eliminating long periods of immobilization 
and subsequent increased hazards of pul- 
monarj' complications. There is no danger 
of breaking a needle if the needles are not 
taped to the skin. 

Finally, because of the minimal amount 
of discomfort and swelling, there is no 
need to give more than one liter at a time. 
The infusion may be repeated several 
times daih' if necessary to maintain proper 
fluid and electrolj'te balance, with perfect 
safety and minimal discomfort, thus de- 
creasing the potential and real dangers of 
repeated intravenous infusions. Intraven- 
ous fluid may be restricted to hypertonic 
solutions or blood transfusions when 
indicated. 

COiVCLUSIOX 

An improved method of administration 
of parenteral fluids beneath the fascia 
lata has been described. In 261 consecutive 
sub fascial infusions of 1,000 c.c. of saline 
or 5 per cent dex'trose by this method, the 
average time for delivery of the solution 
was fiftj^-six minutes. In thirtj'-three pa- 
tients tire average time for absorption of 
the same amount of fluid by hypoder- 
moch^sis was 167 minutes. The solution 
appears to be absorbed rapidly, as shown 
b3^ excretion of phenolsulfonphthalein dye 
in the urine. This absorption probably 
takes place in the extensive loose areolar 
space and capillar}^ and hunphatic bed 
just beneath the fascia lata. There is 
more rapid absorption in elderl3' patients, 
probabty because of more lax structures. 
The rate of absorption is not greatl3' 
influenced b3' the state of deh3'dration. 

There is minimal swelling and pain in 
sub fascia lata infusion. Because of the 
decreased discomfort, increased rate of 
absorption, and unquestionable safet3' of 
the method, fluid and electroh'te needs 
can be replenished several times daih' 
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in this way and intravenous solutions 
restricted, for the most part, to transfusions 
and hypertonic fluids. The sick surgical 
patient may be moved in bed frequently, 
without long periods of immobilization. 
Finally, the technic of insertion on the 
lateral thigh is simple and because of the 
rapidity of absorption, the entire procedure 
can be left safely in the hands of the nursing 
stall' with elimination of a large amount of 
nursing time and care. 
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PERINEORRHAPHY POSTPARTUM VERSUS PERINEAL 
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Louis Drosin, m.d. 

Attending Gynecologist and Obstetrician, Beth David Hospital 
NEW YORK, NEW YORK 


PREPONDERANT majority of 
women sustain an assault on their 
perineum and anterior vaginal wall 
during the delivery of a child; but the 
severest assault they sustain during the 
first full term or near term delivery. Tears 
are as a rule visible; but the invisible ones 
are just as fraught with serious conse- 
quences as the frankly visible ones. The 
postanococcygeal, the anopostanal, the 
anal, the anoperineal and perineovaginal 
sections of the pelvic floor are stretched 
consecutively during the end of the first 
stage of labor and the beginning of the 
second stage, to a point where the tissues 
snap in the most vulnerable portion; and 
that is, as a rule, the perineovaginal or 
vaginal portion. This causes the visible 
tears. The first sign of such occurrence is 
bleeding from the vagina when the head 
is bulging the perineum. An examination 
of the vagina between pains will show a 
mucous or submucous tear. This bleeding 
is often referred to as the show, but this is 
of a different nature than the show seen 
at the onset of labor. We have then to 
distinguish between uterine show and 
vaginal show. 

The most dependent portion of the 
pelvic floor is the anal region, but this is 
sufficient^' dilatable to preclude a tear 
here at this stage of labor; and this di- 
latability is in direct relation to the 
mobility of the coccy'x. The most vulner- 
able part is the perineovaginal. Owing to 
the influence of the anal dilatability and 
its own moderate resiliance it will often 
not sustain a frank tear or, depending 
upon other circumstances, will escape a 


tear completely. Dr. Herbert M. Little’ 
mentions “the possibility of subcutaneous 
rupture of the muscles” of the perineum. 
The fascia in invisible tears is torn, attenu- 
ated or separated from its attachment or 
all these injuries combined may be present; 
and the angle or ellipsoid formed b}' the 
levators at this lower point is now deepened 
and widened or rounded; thus permitting, 
subsequently, a rectocele formation. Such 
blind tears as well as the frank ones, if 
uncorrected or insufficiently corrected, will, 
in addition to forming a rectocele predis- 
pose to cystocele development, and de- 
pending upon the extent of the injury, will 
also pave the way for a prolapsus uteri. 
Retroversion or retrofle.xion, independent 
of prolapsus, is as a rule an anteceding 
condition. The relaxed and sagging state 
of the vagina or the absence of tonicity 
of the same, will not only prevent a cervical 
tear from healing by first intention but 
will permit eversion of the lips with all 
the baneful effects. The blind tears are 
always left alone. A mucous tear is some- 
times united and if the sutures are inserted 
deeply' enough will mitigate the injury. 

Frank tears are as a rule repaired. 
Episiotomies are always repaired. I employ 
the word “repaired” advisedly' because 
that is just what should not be done. A 
perineorrhaphy' is Indicated. 

Repairs of the perineum are usually' done 
when the obstetrician believes that he is 
doing a perineorrhaphy, and this because 
he inserts the sutures deeply, intending to 
include the levators, when he is only' 
embracing the tumified and broken fascia 
and more or less of the anterior edge or 
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aspect of the levators. As a matter of fact 
the levators, in reaction to the push and 
tension exerted on them by the head and 



Fig. I. Grabbing edge of mucous 
membrane and undermining it 
witli blunt pointed scissors in an 
advancing opening and closing 
manner. In order to prevent the 
mucosa from tearing, the points 
of pressure of the scissors are 
gently directed toward the fascia. 

This maneuver is continued until 
the levators are exposed in depth 
and in height. The short longi- 
tudinal line in the center of the 
upper edge of the tear is intended 
to suggest its enlargement after 
undermining the mucous mem- 
brane and cutting it in the mid- 
line to facilitate the separation of 
upper ends of the levators. Occa- 
sionally, we encounter a mucous 
membrane that is-friable. Regard- 
less of such friability, the object is 
to e,xpose and unite the levators; 
nature takes care of the breaks 
or missing parts of such mucosa. 

shoulders will, on release of such pressure, 
suddenly recede one-fourth inch or more 
from their normal position; or they will be 
pushed forward and laterally into the 
blind semi-circular concavities; they can 
be normally outlined with the tip of the 
finger. (The delimitations of these concavi- 
ties are, anteriorly, the hymen or its base 
and posteriorly, the anterior edge of the 
levator ani; above the angle formed by 


the union of the levator with the pubes; 
externally by the pubic ramus; the lower 
boundary is formed at the point of branch- 



Fig. 2. The complete depth of the left levator 
ani muscle caught within the grasp of the 
tenaculum forceps with the aid of the finger 
pushing the levator forward. The same thing 
is done to the right levator. 

ing of the levator surrounding the anal 
sphincters; internally it is bounded by the 
loose vaginal mucosa.) When both levators 
are forced into these blind pouches, the 
inflated rectum usually fills the space be- 
between them. These reactions are imple- 
mented by the extent of the tear. With a 
“repair,” the widened or squared or semi- 
circulared lower angle of the levators re- 
mains, usually, sufficiently ample to permit 
the formation of a rectocele. A cystocele or 
prolapse or relaxation of the anterior 
vaginal wall of some degree invariably fol- 
lows unless it is supported by a high peri- 
neorrhaphy. If injury is slight, “repair” is 
often sufficient; but the tear may be both, 
partly visible and partly invisible and the 
extent of the injury is then an unknown 
quantity. 

The difficulties of doing a perineor- 
rhaphy are almost insurmountable in a 
deliver}"^ room equipped for deliveries and 
at best for perineal repairs. In an operating 
room, in doing a perineorrhaphy, we have 
the assistance of two interns, a scrub nurse 
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and a circulating nurse. In a delivery room preferably one with its teeth filed off A 
we get, as a rule, one assistant or a scrub blunt pointed straight scissors is pushed 
nurse or neither. Under the latter condition under the forceps (Fig. i) and hugging 



Fig. 3. Showing suture passed through left 
levator ready to include the right one. The 
right levator may be pulled forward with 
the tenaculum or pushed forward with 
index finger in vagina. 

the obstetrician has to do his own draping 
of the patient and his own needle thread- 
ing, etc. In view of these obstacles and 
in the presence of receded levators and 
often of an impacted and depressed tear 
which takes place even when an episiotomj' 
has been done, a repair is really all that 
can be done. The results are almost always 
good but not better or best. In recent 
years episiotomies are done in primiparas; 
but even if they extend into a tear, the 
technical difficulties for doing a perineor- 
rhaphy remain. A high perineorrhaphy is 
the only way to prevent cystoceles and 
cer\uco-uterine complications. 

I have devised a technic in which a 
perineorrhaph3’^ can be done without as- 
sistance if necessarji. The crux in its 
execution is, like in anj’- perineorrhaphji, 
the isolation and union of the levators to 
as nearh^ an antegravid state as possible. 

The vaginal mucosa, bj' blunt dissection, 
is peeled off its fascial attachment and 
continued to the posterior aspect of the 
levators and up to near their pubic inser- 
tion. The edge of the mucosa is grabbed, 
but not clamped, with an Allis forceps. 



Fig. 4. The first suture tied and its 
ends used instead of tenaculae to 
make traction as they are held be- 
tween the thumb and second finger. 

This traction is supplemented bj- 
the index finger in the vagina push- 
ing the levator forward while the rest 
of the sutures are inserted. The finger 
or fingers are changed from right 
side to left and from left side to right 
as is called for bj' the technic of the 
operation. 

The fascia layers are closed in the 
usual manner excepting that a few 
strands of the levators are included 
in each suture. In closing the skin a 
few small facets of the fascia are 
included for the same reason, and 
that is to prevent occult spaces. 

Several times I have seen the skin 
and fascia layers broken down but 
they always reunited within a few 
weeks without rectocele formation, 
provided the levators were properly 
united. 

the undersurface of the mucosa in an open- 
ing and closing manner dissection is 
carried to the desired depth. These steps 
are successive!}’ repeated until the fascia 
and levators are freed. Should there be a 
tendency for the mucosa to tear, the tip 
of the finger can often be used to supple- 
ment or supersede the scissors in the 
process of blunt dissection. 

At times the tear or episiotomy or the 
extension of the same does not reach high 
enough, thus impeding the isolation of the 
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posterior aspect of the levators; then the 
highest point of the tear (Fig. i ) is under- 
mined in the same manner as heretofore 
and cut in the midlinc to the desired depth. 
All this can be done without assistance; 
in fact it is often as easily done as said 
because there is a yielding line of cleavage 
in primiparas. Up to this point the technic 
is similar to that of any perineorrhaphy 
except that here it is used immediately 
postpartum and without assistance. Not 
infrequently the tear assumes charac- 
teristics making the dissection of the 
mucous membrane unnecessary, ^^''ith the 
isolation of the levators the problem re- 
mains how to get their thickness into the 
grasp of the tenaculum without retractor 
exposure, and a Gelpi retractor proves an 
encumbrance in such perineorrhaphies. 
It is then done as follows: The index finger 
of the left hand at the hindmost edge of 
the levator (Figs. 2, 3 and 4) pushes it 
outward and thus facilitates its inclusion 
in the grasp of the tenaculum. The same 
thing is done on the opposite levator. 
Pulling the tenaculum forward, the suture 
can embrace the whole depth of the leva- 
tors. ^^'^hen working without an assistant 
the tenaculums arc now removed and this 
first suture tied. (Fig. 4.) With finger 
pushing the levators forward, as before, 
the ends of this first suture, held between 
the thumb and second finger, are drawn 
taut while the upper and lower sutures are 
inserted including their posterior edges. 
(Fig. 4.) Three to five such sutures arc 
necessary. 

Before putting in the lowermost suture 
both levators are pulled upward, thus 
releasing and replacing the impacted and 


detracted levator fibers holding the anal 
sphincters. Incidentally, this elevates the 
lower segment of the tear helping to 
provide a thicker and firmer perineal 
base. It also affords a better chance for 
normal involution of the pelvic floor, 
and by depleting the engorged hemor- 
rhoidal vessels minimizes the incidence of 
hemorrhoids. I employ this technic of 
pulling up the levators in chronic pelvic 
floor injuries. The fascia and skin are 
treated in the usual manner with the 
exception that when uniting the fascia, 
a few portions of the levator muscles are 
included. The same principle applies with 
relation to fascia and skin. This is to 
prevent a blind space forming in the 
presence of which the fascia and/or skin 
sutures infrequently break down. The 
continuation of the vaginal tear, left 
behind the levators after the sutures are 
tied unless it is extensive or bilateral, I 
leave alone. 

In spite of the fact that frank tears and 
episiotomies are repaired we have a 
tremendous number of rectoceles and 
cystoceles with their cervico-uterine com- 
plications, etc. Perineorrhaphy instead of 
perineal repair is indicated. To do a 
perineorrhaphy takes seven or eight min- 
utes longer than to do a perineal repair; 
and these are minutes well spent. I often 
complete the dissection of the mucosa, 
isolation of the levators and insertion of 
the levator sutures, without tying, while 
waiting for the placenta to separate. 
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T he widespread reluctance to consider 
spinal anesthesia in the selection 
of an anesthetic procedure for the 
severely wounded is of deep concern to 
many of us who very strongly believe that 
there is a definite place for subarachnoid 
block for such type of injuries. This trend 
became very marked during the past 
year in which a number of articles on 
treatment of the severely wounded have 
completely rejected spinal anesthesia as 
suitable for them. Curiously enough in 
none of those articles were there given any 
statistical data to prove the point, namely, 
that spinal anesthesia was dangerous in 
such cases. As a matter of fact, in reports 
in which such statistical data were pre- 
sented the figures dealing with spinal 
anesthesia invariably have shown a higher 
percentage of survival. 

This paper is presented with the hope 
of giving an unbiased picture of results 
obtained with spinal anesthesia in sub- 
standard risks. Unfortunately, we have 
not had anj^ war experience; in this we 
seem to be comparable with some of the 
recent investigators of this problem. We 
also shall have the temerity of not accept- 
ing as final the findings of our British 
colleagues. With our superior medical 
organization and a larger number of 
physicians available for our armed forces 
we have the right to expect a higher 
degree of efficiency in our military surgery 
than that of our allies or enemies. So far 
the medical reports on our troops are few. 
That is wh}"^ we are forced to turn to the 
statistical data derived from civilian life, 
such as acute surgical emergencies includ- 
ing gunshot wounds of the abdomen and 
the obstetrical and gynecological emer- 


gencies, because such cases are in manj'^ 
respects similar to the wounds encountered 
in actual combat. 

Our aim is to prove that under similar 
conditions spinal anesthesia is just as 
safe as anj’ other form of anesthesia. 
Notwithstanding the tremendous progress 
in our surgical methods and technic, the 
mortality in abdominal wounds has re- 
mained practically unchanged during the 
last twent3'-five years. Unquestionablj^ 
this is due in some degree to the fact that 
the fate of an abdominal wound depends 
not so much upon what can be done b^’^ the 
surgeon as what Injuries have been caused 
b^"^ the action of the missile. The refusal on 
the part of the surgeon to recognize the 
benefit of spinal anesthesia may have 
been a factor in keeping our present 
mortalitj' comparable to that of a quarter 
of a century ago. We fullj'- realize the handi- 
cap that we are facing to substantiate 
our position. Evans,^ writing on the 
anesthetizing of the wounded, specifies 
that “abdominal wounds required general 
anesthesia. The patient is usuall}’^ shocked, 
and on this account spinal anesthesia 
is absolutelj'^ contraindicated.” The J. 
A. M. A. in one of its recent editorials 
also emphasizes this point. Gordon-Tajdor^ 
speaking on amputations states that “in 
severe shock spinal anesthesia is certain 
euthanasia.”* Beecher® also comes to the 
conclusion that “spinal anesthesia is poor 
choice for surgerj' for patient either in 
shock or in impending shock.” We regret 
that in presenting his comparative statis- 

* In contrast to that permit me to quote the title 
of the following article: Value of low spinal block 
analgesia in treatment of shock associated with wounds 
of lower extremities, by A. K. Boyle, Royal Armj' 
Med. Corps, 76: 33C)-340, June, 1941. 
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tics he limits himself to the fall in blood 
pressure instead of showing the mortality- 
for the corresponding groups. 

Such a juxtaposition of shock and spinal 
anesthesia is decidedly unfair to the 
latter because under any conditions it is 
improper to operate upon a patient who 
is in shock. Permit me to quote here Sir 
John Fraser’s’ concluding words from his 
chapter on the evolution of the abdominal 
surgery of war: “The theme of this outline 
of evolution of abdominal surgery in 
warfare has been to show the necessity 
for early laparotomy. Lest this be inter- 
preted as rushing the patient to the 
operating theatre on the earliest moment, 
. . . it may well be emphasized that 
such a practice is the antithesis of good 
judgement. All patients with abdominal 
wounds will benefit from periods of pre- 
operative preparation devoted to improv- 
ing the physical condition. . . . Asso- 
ciated with every case of abdominal 
wounding there is a measure of shock. . . . 
Experience has made it abundantly clear 
that a reasonable time devoted to resuscita- 
tion is time well spent.” We are quite 
certain that under such conditions spinal 
anesthesia will prove to be at least equal 
to that of any other form of anesthesia. 

Both spinal and general anesthesia have 
their advantages and disadvantages, and 
a skillfully administered general anesthesia 
may even be superior to spinal. But it 
requires a well trained anesthetist; it also 
requires a rather complicated and cumber- 
som equipment, although there is no 
reason why this should not be available 
even under the most trying conditions. 
Many of the advantages claimed for open 
ether anesthesia are fanciful and unsound. 
That the path of the anesthetist under 
war conditions is a thorny one is very 
pertinently illustrated by Muir’’ in his 
recent report on surgery in the Middle 
East; “Heat was unpleasant factor in 
East Africa. A shade temperature of 
105-1 io°F. was common near Cheren. 
Ether boiled when the cork was removed 
from the bottle; gas was not available and 


chloroform became a necessity. It is not 
to be recommended for the shocked 
abdominal patient in whom the surgeon 
wants relaxation.” As to the results of 
surgery under such conditions Muir states: 
“ I do not think that the operative survival 
rate for penetrating abdominal wounds 
in the Middle East would be more than 
20-30 per cent and probably less.” 

In contrast to this, spinal anesthesia, 
with its utmost simplicity of administra- 
tion, provides the surgeon with an ideal 
relaxation so vital for this kind of surgery. 
With the present accent on youth in our 
armed forces spinal anesthesia gives our 
less experienced surgeons and anesthesiol- 
ogists an opportunity to operate very 
expertly and expeditiously under most 
difficult circumstances. With blood trans- 
fusions, intravenous therapy, oxygen and 
the judicial use of vasoconstricting drugs 
the neurogenic shock of spinal anesthesia 
can be controlled. It can be easily and 
safely administered under the blistering 
sun of the Sahara Desert and in the blind- 
ing snowstorm of Alaska. All of the advan- 
tages of ordinary spinal anesthesia are 
increased manyfold b}' the use of the so- 
called sustained method as devised by 
Dr. Lemmon. This method permits the 
use of minimal quantities of the anesthetic 
agent and allows an individualization of 
the dosage, thus making it safe in sub- 
standard risks. 

As to other references, Oberhelman and 
Le Count® report 61.5 per cent mortality 
in their series of 301 bullet wounds of 
abdomen. They rather vaguely state that 
“with few exceptions the anesthetic used 
was ether.” Rippy" in his study reports a 
similar mortality of 61.9 per cent; ether 
also was his anesthetic of choice. Gordon- 
Taylor,® writing on the surgery of total 
warfare states that “approximately 50 per 
cent of the patients with abdominal 
wounds for whom operation is possible 
survive.” Knowing his attitude toward 
spinal anesthesia and the general tenor of 
surgical opinion to it in Great Britain we 
take it for granted that most of the 
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operations were performed under general 
anesthesia. The higher rate of survival 
here may be attributed to the fact that 
the highest surgical and anesthetic talents 
were participating in the treatment of 
these patients. Rea® discussing the treat- 
ment of acute abdominal injuries employed 
at the University of Minnesota Hospital 
believes that “the type or length of 
anesthesia are not so important if the 
patient is given a transfusion during 
operation.” His reported mortality is 
about 50 per cent. We must confess that 
so far we have not found an}”^ article in 
which spinal anesthesia is described as 
the sole anesthetic agent for penetrating 
wounds of the abdomen. However, in the 
articles in which both spinal and general 
anesthesia were used, spinal anesthesia 
invariably carried a higher rate of survival. 
Storck,^® for example, confesses that “the 
absence of any deaths when spinal anes- 
thesia was employed, either alone or in 
combination with ethylene or ether, is 
remarkable even though cases in which 
spinal anesthesia was employed were those 
in which there was not a pronounced 
preoperative depression of blood pressure 
(10 out of 40 cases).” Hamilton and 
Duncan” also are impressed with the 
results of spinal anesthesia: a 25 per cent 
mortality for spinal anesthesia against 
43 per cent for general anesthesia. It is 
interesting that in spite of these rather 
encouraging figures no one as yet has used 
spinal anesthesia exclusively in this type 
of surgery. However, such data are avail- 
able for other abdominal emergencies. 
Koster^® in his report on sixty-nine cases 
of ectopic pregnancies emphasizes the 
importance of subarachnoid block for 
such surgerj'. In view of the fact that 
even so-called tragic cases have received 
spinal anesthesia his record of one death 
is truly noteworthy. Waters” who also 
uses a great deal of spinal anesthesia 
states that “it scarcely needs saying that 
we would have long since given it up had 
we found the dangers as remotely present 
as its antagonists contend.” Inasmuch as 
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his report deals with obstetrical and 
gynecological cases in which loss of blood 
is an always present danger, the nearly 
exclusive use of spinal anesthesia in his 
series of cases speaks for the safety of this 
method of anesthesia. Graham,” speaking 
on the treatment of perforated duodenal 
ulcers, strongly emphasizes the correla- 
tion between spinal anesthesia and the 
successful outcome of surgery. Strikingly 
enough he reports the lowest operative 
mortality: fifty-one consecutive cases with 
one death. 

As to our personal experience with 
spinal anesthesia our attitude to it has 
undergone a considerable change in recent 
years. Our old objections to its use in shock 
or acute intestinal obstruction” are not 
valid an}' longer. In the light of an ac- 
cumulated experience we have found spinal 
anesthesia perfectly safe in many desperate 
cases in which a few years ago we would 
not dare to employ this form of anesthesia. 

This brings us to the most important 
part of our paper, namely, a plea to be 
more objective in our evaluation of spinal 
anesthesia. We have attempted to present 
a brief survey of the status of spinal 
anesthesia in acute abdominal surger}', 
both traumatic and non-traumatic. We are 
more than certain that spinal anesthesia, 
carefully administered and properly super- 
vised, in many instances will obviate the 
difficulties associated with this surgery 
and enhance its results. We most em- 
phatically disclaim the use of spinal 
anesthesia as the sole anesthetic method 
for such surgery. It is merely a plea to 
consider spinal anesthesia as an important 
member of our anesthetic armamentarium 
and not to neglect the benefits that may 
be derived from its use in acute abdominal 
surgery. 
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Septic.mlmia and Bactcriacmia are due to the presence of organisms in 
the blood. In the former condition the organisms are not only present in the 
circulation, but actually proliferate therein. 
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I T is now time to review our results of a 
year’s use of the T and G bone plate, 
and to evaluate its worth, as well as to 



Fig. I. Case i. Error in plating. Screws were not 
put through both cortices. This x-ray was 
taken ten weeks after plating. Patient in walk- 
ing cast ten weeks. Due to semirigid fixation, 
callus formed only posteriorly and laterally. 

review our results and admit our errors. 
This article will deal only with its use, as 
well as its misuse on the tibia. The method 
of application has been thoroughly covered 
in the article, “Fallacies of Bone Plating,” 
in the April 1943 issue of Tbe American 
Journal oj Surgery, but since that time two 
errors in its application have shown up: 

1. The plate must not be held against 
the bone with a clamp or bone forceps 
when it is applied, as the pressure ma3' 
bend down the side walls and weaken its 
structural strength. 

2. All the screw slots in the plate, espe- 
cially over the fracture site, must be 
occupied by screws. The plate is, of course. 


weaker at the site of the screw slot and 
must be sustained bj*^ a screw to get 
maximum strength. This can be done bj" 
putting in a screw at an angle through 
the line of fracture. 

We wish to emphasize what we said in 
the first article that plating must be done 
inside of five hours, or the case should be 
splinted temporarilj' and not plated for 
two weeks. The ideal results are obtained 
when immediate plating is used, but even 
here great care and judgment must be 
used to be sure that there is no damage to 
the skin over the tibial ridge. If in doubt, 
splint temporarily for two weeks and there 
will be no cause for regret. If plating is 
done after five hours and before twelve 
daj'^s, the operation is being done during 
the inflammator}' period of repair. The 
results will be marked circulator^' dis- 
turbances of the skin which will take three 
or four months to overcome, and a re- 
sultant marked decrease in callus forma- 
tion and union, as our case reports will 
show. 

Since time immemorable whenever poor 
results were obtained in a fracture of the 
lower tibia, our e.\'cuse has been, “what 
can 3 0U expect, the circulation is so poor.” 
Now what lies behind this excuse, what is 
the explanation of this deficient circula- 
tion? We all know how famous, or rather 
infamous, the skin on the tibial ridge and 
medial border is for its persistent lack of 
healing power (ulcers, abrasions, etc.). 
This area of skin does not have an under- 
h'ing secondary blood supply. We also 
know that periosteum relies on the over- 
h'ing muscles and tissues to obtain its 
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secondary blood supply. So here on the 
tibial ridge we have an anachronism, a 
typical “No Man’s Land,” skin and 


Thinking back, we remember that with 
our previous treatment of fractures with 
semi-rigid fixation, we obtained callus 




Fig. 2. Case u. Proper plating done on twelfth day. This 
.v-ray was taken twelve days after plating. No cast was 
used. Gillus formed on the anterior and medial borders 
as well as lateral and posterior edge. This patient re- 
turned to full duty in ten weeks. 



Fig. 3.\. Case m. i. Fracture oblique plated on fourteenth day; 2, three weeks 
after plating; c.allus formation and obliteration of fracture lines; patient has 
full weight bearing. No cast or support was used. 


periosteum both with inadequate sec- 
ondary blood supply depending upon each 
other for help. The natural deduction, 
therefore, must be that the primary blood 
supply of both must be excellent in order 
to render aid to each other. 


laterall}’^ and posteriori}^ early, but very 
late anteriorly and medially on the tibia. 
(Case I.) In twenty-one of our cases 
plated within five hours or after fourteen 
days, we had rigid fixation and skin with 
normal circulation, and as a result had 
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plentiful callus showing in four weeks not From the above, the logical deduction 
only laterally and posteriorly, but also using and following the line of physiological 
anteriorly and medially, and we also reasoning must be that a compound frac- 



Fig. 3b. Case in. A^ray at nine weeks. 
t. Note callus on medial side over plate. 

Patient was on full duty eleven 
weeks after fracture. 

obtained solid union in eight weeks. 
(Cases 11 and in.) When plating was done 
after five hours and before twelve days, 
we did not have normal circulation to the 
skin and as a result the skin in “No Man’s 
Land” formed blebs and broke down. It 
took three to four months to heal as the 
periosteum did not get secondarjr blood 
suppi}' and the resultant aftermath was 
that in four or five months we did not 
have solid union but only callus posteriorly' 
and laterally. (Case i.) Therefore, not only 
is rigid fixation of the tibia necessary but 
also normal circulation over the tibial 
ridge and resultant good secondary blood 
supply to the periosteum in this region for 
early repair. 



Fig. 4. Case iv. Oblique fracture of lower tibia. 
The patient also had the tibia fibular liga- 
ment torn. Note long lower screw through 
tibia into fibula holding fibula in place. This 
•v-ray was taken fourth week after plating. 

ture of the tibia should never be plated. 
We not only have destruction of the vital 
circulation but added to this the disaster 
of infection. 

The skin incision should not be made so 
it extends onto the tibial ridge or the medial 
aspect of the tibia where the skin lies 
directly on the bone. A curved incision 
should be used on the lateral side and the 
plate should be applied to the lateral 
aspect so it will be covered by' muscle. 

CASE REPORTS AND STATISTICS 

We wish to call attention to three facts 
as regards our reports: (i) When we speak 
of union, we mean not only' clinical union, 
but complete union by .t-ray or, in other 
words, complete obliteration of all fracture 
line. (2) That as part of the treatment all 
our patients are given ten to twenty' days 
leave before returning to duty'. (3) Return 
to duty' in the Navy' means the patient is 
fit for full manual labor. 
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Six tibias were plated within the five- blebs, but epidermal cystic pockets of 
hour period and all healed by first inten- serum along the tibial ridge which had to 
tion, had marked callus in four weeks and be opened and drained. No infection was 



Fig. 5. Case iv. Plate removed at three months as it was 
near joint. Note union and also callus on medial and an- 
terior border of tibia. No cast or support used at any time. 


union in eight weeks. The callus was an- 
teriorly and medially as well as posteriorly 
and laterally. No casts or any type of sup- 
port was used and the patients were al- 
lowed up on crutches in two weeks and 
were walking with a cane in four weeks. 
The average return to duty was eighty- 
eight days. 

Fifteen tibias were temporarily splinted 
and plated after twelve days. They all had 
primary union and showed marked callus 
in three weeks and solid union in six to 
eight weeks. These fifteen patients were 
all on crutches in two weeks and walking 
with a cane in four weeks. They formed 
callus and had union ten to twelve days 
earlier than the previous patients so no 
time is lost in final results of the two weeks’ 
delay. Nearly all of these patients had 
three weeks leave before return to duty. 
The average return to duty was three 
months and eighteen daj's. 

One tibia was plated after thirt3--six 
hours and after two weeks developed, not 


present but the skin healed adherent to the 
tibia. After three months these cystic 
pockets persisted and the skin had very 
poor circulation. Therefore, I was influ- 
enced by a dictum, “the foreign body was 
causing this reaction,” and so I removed 
the plate. Due to poor circulation the 
wound became infected, and at four months 
the -v-ray showed only callus posteriorh'^ 
and laterall3\ 

One tibia was plated after sixteen hours 
and healing of the skin was verj^ slow. 
Edema of the leg persisted and even though 
non-weight bearing and an Unna paste 
boot was resorted to it was five months 
before the circulation returned to normal. 
At five months the plate was still holding 
and weight bearing was allowed, but the 
x-raj'^ revealed callus formation but not 
solid union and the callus was onl}* laterally 
and posteriorly. 

One compound fracture was treated bj'’ 
debridement, lavage, “ hol^^powder ” and 
cast, and after four weeks apparentlj^ well 
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healed it was plated. But we had the usual 
story: the secondary circulation was so 
poor that after three weeks the wound 
broke down and became infected and the 
patient is now under the Orr treatment. 

Comparison oj Statistics. During 1941 
we had forty-five cases of fracture of both 
bones of the lower leg. These patients were 
all treated by the two-pin technic and 
plaster walking cast. The earliest patient 
went to duty in five months and twenty- 
three days. The average return to duty 
was six and one-half months. This figure 
does not include the complicated cases. 

In 1942, we plated twenty-four tibias, 
six within five hours, fifteen after twelve 
days, and the average return to duty was 
three months and eighteen days. One case, 
an office worker, forty-two years of age, 
went to duty in forty-seven days. As in 
the previous years’ statistics the three with 
complications are not included. 

In all six tibias that were plated within 
five hours we obtained excellent results 
without any excess callus formation. (Cases 
11 and IV.) This is especially desirable 
in the case of women. However, in all 
tibias plated after twelve days excessive 
callus was thrown down causing a slightly 
larger limb at the site of fracture. (Case 
III.) This is, of course, not unusual in other 
methods of treatment. 

CAUTIONS 

1. Do not plate after five hours or 
before twelve days. 

2. Do not plate when the skin area in 


“No Man’s Land” is not normal and lacks 
normal circulation. 

3. Do not have the incision run into 
“No Man’s Land.” 

4. Beware of careless plating and always 
obtain anatomic reduction and opposition 
of fragments. 

5. A screw running obliquely through 
the line of fracture is desirable. 

6. Always be sure to Impact transverse 
fractures thoroughly before tightening the 
screws. 

7. All slots in plate must be supported 
b^" a screw. 

Only if careful plating is done, observing 
the above cautions, will the perfect results 
and the early union be obtained. In our 
hands, perfect reduction, early union, 
maintenance of full function have fol- 
lowed observance of these rules and have 
shortened the period of disability at least 50 
per cent with perfect alignment and length. 

We advise as a safet}' measure the ap- 
plication of a posterior plaster splint for 
four weeks and then an .v-ray will substan- 
ciate removal of cast and full weight 
bearing. 

Warning. Surgeons who have had con- 
siderable experience plating with the other 
types of plates and screws, may experience 
some difficulty with this plate and espe- 
cially the screws, as the technic and method 
of its use violate all the previous rules, 
customs and principles. The technic is fully 
covered in the previous article, “Fallacies 
of Bone Plating,” in the April 1943 issue of 
this publication. 



AN OPERATION FOR PILONIDAL SINUSES 

Major Roland W. Hifsley, m.c. 

14th Evacuation Hospital 
CAMP CLAIBORNE, LOUISIANA 


T he transition of men from civilian 
life to active army occupations lias 
produced a change in the concept of 
what is a satisfactorv method of handling 
pilonidal sinuses. Simple or block excision 
of a pilonidal sinus, packed open and al- 
lowed to heal by growth of granulation 
tissue has been accepted as the safest sur- 
gical procedure in the past. A few surgeons 
attempted various methods of primary 
closure in selected cases. These methods 
varied from simple suture of the fat to the 
sacrococcygeal fascia to obliterate dead 
space, to the more complicated plastic 
flap closure as advocated by Lahey. Re- 
cently another type of closure, by cutting 
out a pad of fat on either wall and suturing 
the skin edges to the sacrococcygeal fascia 
has been advocated by DePrizio and 
McFee. This method is supplemented by 
skin graft over the sacrum, if needed. The 
reason, of course, for seeking new methods 
is because a really satisfactory closure of 
the cavity left in excising pilonidal sinuses 
has not yet been found. 

Simple or block excision with closure by 
growth of granulation tissue requires weeks 
before the final discharge of the patient. 
This period varies with each patient ac- 
cording to the size of the sinuses, amount of 
adipose tissue present, and the degree of 
inflammatory reaction. The average time 
for complete healing according to most 
reports has been eight weeks. Some pa- 
tients with small sinuses heal in four to 
five weeks. Others have taken as long as a 
year. 

Primar}’’ closures, as such, can be used 
only in selected cases. These cases are few 
in comparison with the total number of 
operated sinuses. When they become in- 
fected, as they eventually do, if they 
develop dead space or a hematoma or 


both, the period of healing is usuallj^ pro- 
longed (over the above group of patients). 
Most surgeons have had comparatively 
poor results with primar}- closures as in- 
fections or hematoma develop in as high as 
35 per cent of operations. Frequently these 
are called recurrences. It is believed the 
condition is not a true recurrence of C3fst 
tissue or even due to the failure to excise 
cj’St tissue. Excision of recurrences in a 
series of patients reported b}’^ Rogers 
demonstrated the absence of anj’^ epithelial 
tissue in the specimens and showed the 
so-called recurrences to be due to infected 
dead space. 

The operative procedure advocated by 
DePrizio and b}’ McFee removed the fat 
pad from over the sacrum. Lahey called 
attention to the fact, in 1929, that scar 
tissue covering for a weight bearing surface 
is a frequent cause of pain and discomfort 
while sitting. We have seen two patients 
who were totall}’ disabled for their arm}' 
occupation, riding in trucks or jeeps, by 
the above type of procedure. A personal 
communication from Lt. Col. Hamilton of 
the Camp Claiborne Station Hospital to 
the efi'ect that the complaint of pain on 
pressure over the sacrum both above and 
below the site of operation is a frequent 
sequela following excision of the fat pad, 
confirms our observation. The arm}' rou- 
tine, for the vast majority, is a much more 
active life than previously experienced. 
The individual is subject to much more 
trauma especially over the sacrum. While 
engaged in active field work the opportuni- 
ties for bathing are greatly reduced. Hence 
the combination of trauma plus dirt has 
caused many previously quiescent pilonidal 
sinuses to flare up with definite abscesses. 
Lahey stated that he had seen scar tissue 
break down and become necrotic as a result 
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of the trauma in this area. Many of the 
patients seen in army Station Hospitals 
have been those who have had previousl3' 



Fig. I. Incision for pilonidal sinus and lateral 
gluteal incision for raising muscle flap. 


successful excision of their sinuses with no 
closure attempted. Some of these patients 
had been operated upon 3'ears before with 
no complications until entering the arni_y. 
Therefore, it would seem that perhaps one 
must re-evaluate operative procedures. If 
an operative scar cannot stand trauma, 
it maj’ not be a realij' successful procedure. 
Certainh’, the wounds left open have more 
scar tissue after final healing than a pri- 
maril\’ closed wound. It is therefore, more 
apt to develop complications under the 
stress of trauma than the latter procedures. 

In civilian life, the patient who has a 
slow!}- granulating wound ma\' be out of 
the hospital in three to eight dajs and 
back at work. Army life places such de- 
mands on the average soldier that he must 
be physically fit. Hence his wound must be 
healed and strong enough to resist trauma, 
increased perspiration, and opportunities 
of infection before he can be discharged 
from the hospital. The hospitalization, 
therefore, must not only cover his wound 
healing, but also give a chance for the 
scar to become firm enough to resist the 


above conditions. This, on the average, 
means months of hospitalization. 

It is a well known fact that fat has a 





Fig. 2. Flap of gluteus maxinius muscle cut and 
raised from bed. 


poor blood supph' and has ver}- low resist- 
ance to infection. Scar tissue also has 
markedl}' decreased vascularity. It was 
believed, therefore, that if a tissue with 
an adequate blood suppU', resistant to 
infection could be transplanted to fill the 
space left by the excision of the cyst, 
itj might improve the healing, decrease 
the chances of infection and obliterate the 
dead space. It would also protect the 
sacrum with an adequate pad. On this 
basis of reasoning the following operation 
was tried on a patient: 

Under spinal anesthesia, the pilonidal 
sinus was excised with an electric knife 
according to the method advocated by 
Rogers. This left a moderate size cavity 
extending over the lower sacrum and 
coccyx and exposing the sacrococcygeal 
fascia. This wound was packed with saline 
packing and a three-inch incision was 
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made laterally just above the ischial We did not cut an}" large arteries and the 
tuberosity in the line of fibers of the gluteus blood and nerve supply was still intact at 
niaxinius muscle. The muscle was dis- the end of the procedure. The gluteus 



Fig. 3. Pedicle muscle flap passed through subcutaneous 
tunnel and sutured in place in cavity left by removal of 
pilonidal sinuses. 


sected free of fat, exposing an area as wide 
as the cavity was long. A flap of muscle 
sufficiently thick almost to fill the cavity 
and long enough to be turned over and 
reach the opposite wall of the cavity with- 
out tension, was freed as shown in Figure 2. 
A tunnel was then fashioned in the fat 
tissue under the intervening skin and the 
free muscle end passed through it. The 
proximal end of the muscle was left intact, 
using it as a pedicle flap. The muscle flap 
filled the cavity to just below the skin 
edges. Cotton sutures were taken through 
the base of the lower and upper angles and 
two along the intact lateral wall. The skin 
was then closed loosely. The gluteal inci- 
sion was closed with deep and superficial 
cotton sutures to obliterate dead space and 
the skin closed with cotton. A pressure 
dressing with a sea sponge completed the 
procedure. 


maximus muscle has a very adequate blood 
supply from the inferior and superior 
gluteal arteries and it was reasoned that 
the excellent vascularity would promote 
healing and combat infection, while the 
intact nerve supply might prevent subse- 
quent atrophy and fibrosis of the pedicle 
flap. 

This procedure has been performed by 
the author on six patients at the Station 
Hospital, Camp Claiborne, Louisiana. A 
short summary of their postoperative 
course is appended ; 

J. S. was operated upon February 27, 1943. 
A primary closure was attempted. There was 
a slight serous discharge with an odor on the 
fourth postoperative day. The sutures were 
removed and the wound opened down to the 
muscle. There was no infection present but a 
moderate necrosis of the subcutaneous tissue 
presumably secondary" to the use of the electric 
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knife. The wound was cleaned and left open. 
On the seventh postoperative day, the incision 
over the ischial tuberosity was healed and the 
sutures were removed. The sacral wound was 
clean and without odor or discharge. By the 
fourteenth postoperative day the sacral wound 
was healed and epethelizing. This wound was 
entirely healed on the eighteenth postoperative 
day with a solid scar. 

W. B. was operated upon March 15, 1943. A 
delayed primary closure was attempted on 
March 16, 1943. The gluteal wound healed bj' 
primary union in seven days. The sacral 
wound showed some redness of the skin edges 
when dressed on the fourth postoperative da5\ 
The sutures were removed and a small hema- 
toma was found to have formed between the 
upper surface of the muscle flap and the sub- 
cutaneous tissues of the dermis. This was evacu- 
ated. The wound was dressed again on the 
sixth postoperative day and it was clean with- 
out any odor or discharge and healing. This 
wound was all healed except for the upper angle 
by the fourteenth day postoperatively. The 
upper angle of the wound had a deep coagula- 
tion of the entire skin thickness and subcu- 
taneous tissues due to an error in technic in the 
use of the electric knife. This area slowly 
sloughed out and healed to a depth of about an 
inch by granulation. This wound took the long- 
est to heal completely, about thirty days due 
to this error. 

M. K. was operated upon March 1 5, 1943. In 
the previous two patients, the remaining mus- 
cle from which the pedicle flap was removed 
had the cut ends sutured. M. K.’s cut muscle 
ends were not sutured because the field was 
dry when the gluteal wound was closed by 
delayed primary closure. A two day delayed 
closure was tried in an effort to avoid the 
hematoma and serous discharge. The latter 
was incidental to the use of the electric knife in 
the block excision. The muscle ends of the 
pedicle flap constantly oozed during the opera- 
tions and no attempt was made to control this. 
It was believed that any suture to the muscle 
to control this oozing would result in muscle 
necrosis. On March 18, 1943, the acriflavine 
gauze packing was removed from both wounds. 
The wounds were clean and had no odor. There 
had been considerable oozing of blood judging 
from the dressings. The sutures which were 
inserted at the time of operation were tied. 
Three days later there was a foul smelling dis- 


charge from the sacral wound. The sutures 
were removed from this wound. The gluteal 
wound looked clean. On March 22nd, two 
days later, the sacral wound was clean and 
healing, but the gluteal wound was indurated. 
Probing revealed a hematoma. The sutures 
were removed and the hematoma evacuated. 
The gluteal wound healed uneventfully follow- 
ing this but the sacral wound developed a deep 
stitch abscess where the muscle flap had been 
sutured, which was evacuated and the cotton 
suture removed. These wounds were healed, 
despite the complications, by the twenty-first 
postoperative day. 

W. S. was operated upon March 17, 1943. A 
delayed primary closure was performed on both 
wounds on March 18, 1943. The sacral wound 
of this patient was healed and epethelizing by 
March 23rd. Again the cut muscle ends of the 
gluteus maximus, remaining in situ, were not 
sutured and again a hematoma formed in the 
gluteal wound and had to be evacuated. This 
wound took longer to heal due to the complica- 
tions than the sacral wound. 

The postoperative courses in these four 
patients apparently showed that the cut 
muscle ends of the gluteus maximus should 
be sutured even though apparently dry. 
The electric knife seemed to be contra- 
indicated in the original block dissection 
because it caused subsequent edema. The 
oozing of the transplanted muscle contra- 
indicated primary closure. The healing 
was so rapid even after the wounds were 
opened that it suggested the advisabilit}^ 
of leaving the sacral wounds open, not even 
attempting a delayed primary closure. 

Two patients who had undergone one 
and two previous operations, respectively, 
were operated upon with the removal of a 
large area of chronic inflammatory tissue, 
leaving a wound extending from the sacrum 
down to the anal canal exposing rectum 
and laterall3’^ well over the gluteal muscles. 
Large flaps of gluteal muscle were sutured 
into these cavities. Due to their large 
size, it was possible to cover the length 
of the cavity, but onljf about half filling 
their depth. The sacral wounds w'ere left 
open and lightlj^ filled with acriflavine 
gauze packing. 


New Series Vol. LXIII, No. 3 


Hipsley — Pilonidal Sinuses 


American Journal of Surgery 3^^ 


Both these patients developed hema- 
tomas in their gluteal wounds. Both were 
put on sulfanilamide therapy. Dressings 
on the second and fourth day showed the 
sacral wounds, which were not sutured, 
healing and clean. The gluteal wound of 
one patient became infected, the other was 
not infected. The encouraging feature was 
the clean sacral wounds which had already 
started healing. A check on the tenth post- 
operative day showed both sacral wounds 
clean and nearly closed. 

Sulfanilamide, orally, was used in the 
first patient operated upon. No sulfanila- 
mide therapy was used in the next three 
patients in an effort to evaluate the effect 
of the increased vascularity on infection. 
Sulfanilamide therapy, orally, was used 
in the two patients operated upon for 
recurrences. 

This report shows we did not succeed in 
performing one primary closure. However, 
these patients cleared their infections and 
hematomas rapidly. There was apparent!}’’ 
no marked loss of time due to failure of 
primary closure. The first four patients 
all entered the hospital with acutely in- 
fected cysts. Three to four days were 
allowed to elapse before operation. A 
longer time was indicated. The scars of the 
two healed patients were narrow linear 
scars. There was a good pad over the 
sacrum. The patients were asked particu- 
larly if this pad felt uncomfortable. Each 
answered in the negative. A striking feature 
in the postoperative course was the lack 
of bad odor and sloughing. In the case in 
which it was present, the odor disappeared 
within two days after opening the wound. 
We present this paper as a preliminary 
report describing the operation. It was 
thought the procedure showed enough 
promise to warrant this early report in 
the hope that a larger experience could be 
obtained from other surgeons. 

Whether this procedure will stand up 
under the stress and trauma of army life 
can only be decided after a long follow-up. 


A follow-up by the average station hos- 
pital on operated cases can scarcely be 
longer than six months. New procedures 
evaluated on the basis of short postopera- 
tive observation may have to be revised 
after analyzing statistics from a number of 
station hospital records. Camp Claiborne 
Station Hospital has received a number of 
patients, apparently successfully operated 
upon within a period of six months, and 
showing sinus recurrence on admission. 
The recurrence was usually apparent only 
one to two days prior to admission. Conse- 
quently, all reports must be analyzed 
critically from this viewpoint. 

In the small series of patients operated 
upon, several points in this technic seem 
quite important; (i) The muscle flap must 
be adequate to fill the cavity, and the sub- 
cutaneous canal large enough not to 
constrict the muscle and decrease its 
vascularity. (2) The floor of the canal 
should be flush with the surface of the 
sacrococcygeal fascia to obliterate ade- 
quately dead space. (3) The block dissec- 
tions of the sinus should be performed 
with the scalpel. (4) Leaving the sacral 
wound open and obtaining approximation 
of the skin edges by adhesive strapping 
seems to be the procedure of choice. This 
seems indicated because the oozing from 
the cut muscle ends invariably formed 
hematomas in the closed wounds. 

SUMMARY 

A preliminary report is presented to give 
a procedure that shows promise in the 
operative treatment of pilonidal sinuses. 

I wish to express my appreciation to Colonel 
Lucius F. Wright, Commanding Officer, Camp 
Caliborne Station Hospital for his permission 
to conduct this work; Lieut. Col. A. Scott 
Hamilton, Chief of the Surgical Service, for his 
hearty co-operation and helpful advice, also 
Colonel Leonard N. Swanson, Commanding 
Officer, 14th Evacuating Hospital, for the 
assignment to the Station Hospital and his 
keen interest in this problem. 
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M ucocele of the appendix is the 
name applied to a condition in 
which there is an accumulation 
of mucoid material either in the lumen, 
the wall, or in a diverticulum of the 
appendiceal wall. When it ruptures it 
produces the condition called pseudo- 
mj^xoma peritonei. The latter may also 
be caused by the rupture of certain types 
of ovarian cj^sts. 

The following case is described not only 
because of the rarity of the disease but 
because of the large size and the most 
unusual position of the mass. The location 
of the mucocele adds one more condition 
to be considered in a differential diagnosis 
of right-sided tumor masses, particularly 
when retroperitoneal. 

CASE REPORT 

\y. p., male, age seventy-two, widower, was 
first seen October 7, 1940. His chief complaint 
was attacks of pain in the right side of the 
abdomen, increasing in frequency and severity 
for the past two t’ears. During the past week 
lie had two severe attacks which persisted for 
twelve to twenty- four hours and had been 
accompanied by nausea but no vomiting. He 
had noticed some tenderness in his right side 
during the past year and thought Iiis right side 
was enlarging slowly. His bowels had always 
been constipated and he used laxatives regu- 
larly. There had been no urinary disturbances. 
His weight had not changed during tiie past 
five years. 

The past history' revealed nothing of note 
except that at tiie age of about tiiirty years 
he had an attack of severe pain in the right 
lower quadrant whicli iiad gradually subsided 
but wliicii had disabled Iiim for several weeks. 

Examination revealed a ratlicr thin wliite 
male al^out seventy years of age, seventy-two 
inches in iieight, weighing one hundred forty- 


five pounds. General examination was essen- 
tially negative with exception of the following. 

The abdomen was moderately distended. 
The entire right side was definitely and uni- 
formlj' bulging. There were no varicosities or 
visible peristalses. On palpation a mass was 
felt, firm but somewhat elastic, extending from 
the right groin to 'the costal margin and from 
the right flank posteriorly to the midline an- 
teriorly. It was slightly movable. It did not 
move on respiration. Auscultation of the 
abdomen was normal. 

Rectal examination was negative except for 
palpation of a firm rounded mass extending 
upward from just below the pelvic brim on the 
right side. 

Blood count showed a moderate secondary 
anemia; hemoglobin (Sahli) 74 per cent, erj^- 
throcytes 3,850,000, leukocytes 9,200. The 
urinalysis was negative. 

Intravenous pyelogram showed normal func- 
tioning kidneys with pelves and ureters of 
normal size and position. In these films could 
be seen a shadow extending upward from the 
right iliac fossa to above the costal margin and 
extending from the midline to the right flank. 
The psoas shadow was obliterated on the right. 
Throughout the shadow were diffuse areas 
interpreted as calcification. 

Gastrointestinal series was normal with the 
e.xccption of the e.xamination of the colon. 
The cccum and ascending colon were displaced 
to the midline. On palpation they were some- 
what movable but could not be replaced 
laterally. The outlines were regular, there were 
no filling defects or obstruction. The appendix 
could not be visualized. 

The impression gained from the stud}' of the 
history, examination and .v-ray evidence was 
that the right-sided mass was retroperitoneal, 
was not renal nor intestinal in nature, and was 
probably not malignant because of the size, 
duration, and generally good condition of the 
patient. Because of the considerations, it was 
advised that he undergo operation. 
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Operation was performed October i8, 1940, 
at the Lutheran Hospital, Moline, Illinois, 
(Case No. 46,122) under novocaine spinal 
anesthesia, assisted by Dr. H. C. DeBourcy. 

A right kidney incision was used extending 
the incision forward to about 4 cm. below and 
anterior to the anterior spine. The peritoneal 
cavity was not opened at any stage of the 
operation. 

The retroperitoneal mass was exposed care- 
fully and found to be cystic in nature. It ex- 
tended upward far above the costal margin, 
covering the entire anterior surface of the right 
kidney and the ureter, downward to below the 
brim of the pelvis and medially to the midline 
Avhere its anterior and medial walls were in 
close apposition to the colon and peritoneum. 

The cyst could not be removed intact be- 
cause of its size and the friable nature of its 
wall. On attempting to aspirate, much difTicuity 
was encountered because of the thick and 
tenacious character of its contents. The con- 
tents varied from clear thick mucoid material 
to thick grayish material in suspension resem- 
bling fish eggs. After the contents were re- 
moved, the wall was freed without great diffi- 
culty beginning above, working downward 
carefully to avoid injury to adjacent structures. 
As the right iliac fossa was reached the large 
cystic sac suddenly narrowed to a tube, firm, 
muscular, lead pencil in diameter and about 
8 cm. in length. This was followed to its origin 
which proved to lead to the cecum at the end 
of the tenia libera, where it was clamped and 
ligated. 

Up to this point no diagnosis had been made 
as to the cyst origin. It was now clear we had to 
deal with an enormous mucocele of the appen- 
dix, retroperitoneal in location. 

The incision was sutured in laj'ers with 
chromic catgut, one penrose tube being placed 
to drain the cavity. 

Convalescence was uneventful, the patient 
being discharged from the hospital November 
3, 1940, in good condition but with slight drain- 
age from his wound. This persisted for six 
weeks when it finally healed and has remained 
so. When last heard from October, 1942, he was 
in good health. 

The laboratory" report of Dr. M. J. Vollmer, 
pathologist of the Lutheran Hospital, was as 
follows: “The gross specimen, cyst wall, 
weighed 212 grams, the mass being made up of 
the thickened wall of a cavity holding mucoid 


material. Bits of myxomatous tissue still ad- 
here to its inner surface. Parts of the wall show 
calcareous deposits. 

“Microscopically the sections show mucous 
deposits in the tissue cells. There is an in- 
flammatory process accompanying, producing 
adhesions, but there is no invasion into sur- 
rounding organs. The sections of the small 
tube appear to be an appendix-like structure 
showing a circle of lymphatic tissue, but there 
are no glands of the normal mucosa. Here the 
connective tissue has increased greatly but 
there does not appear to be any neoplastic 
change. There is myxomatous degeneration 
but not the appearance of the mucous tissue 
as found in the cyst wall proper. Diagnosis: 
Retroperitoneal mucocele of the appendix.” 

Mucocele of the appendix was first 
described as a pathologic entity^ by Rokit- 
ansky^ in 1842. Virchow, in 1863, considered 
it a colloidal degeneration of the appendix. 
Werth, in 1884, described the finding of 
mucoid material in the peritoneal cavity 
and ascribed it to the rupture of a pseudo- 
mucinous cyst of the ovary. Frankel, 
in 1901, described the same condition due 
to a ruptured cystic appendix in a male 
patient. In 1916, Dodge was able to find 
only*' 142 cases in the literature. Ninety" 
authentic cases of pseudomy^xoma peri- 
tonei of appendiceal origin were reported 
by D’Aunay" and Fine in 1934. 

Castle in 13,158 necropsies reported 
.2 per cent mucoceles. Normant in 45,000 
Mayo Clinic cases found thirty"-six muco- 
celes. Mayo and Foster report seventy- 
six cases in 31,200 appendectomies from 
1917 to 1930. Jirka and Scuderi in 1938 
reporting Cook County" Hospital cases 
found four at 9,180 postmortem examina- 
tions and twenty"-two mucoceles in 9,535 
appendectomies, in the y"ears 1929 to 
1937. Weaver, in 1937, found seven cases 
in 6,225 operations and reported 256 cases 
from the literature. 

Age probably" has no etiological sig- 
nificance, cases having been reported from 
four y"ears to over seventy"-two years. 
Most cases, however, occur after middle 
age. 
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Woodruff and McDonald report seventy- 
nine cases in females and fifty-seven in 
males, a ratio of females to males of 1.4 
to i.o. Latimer reports the ratio of females 
to males as being one to two. 

A stenosis of the appendiceal lumen 
usually caused by an inflammatory’' process 
produces an occlusion which holds back 
the glandular secretion. This in the pres- 
ence of relatively sterile contents slowly 
produces a mucocele. Most cases will 
probably be found to have had old or 
recent inflammatory attacks which have 
regressed. Occasionally, malignant changes 
in the wall or a kink will produce the 
condition. Doyle speaks of a normal 
obliteration of the mucosa of the appendix 
after middle age, which if it begins near 
the cecum causes an obstruction which 
may lead to mucocele formation. 

Naeslund was able to produce the 
condition experimentally in newborn rab- 
bits by ligation of the appendix. The 
appendix was severed distal to the ligature 
leaving the distal stump open. In most 
cases small mucous cysts lined with 
epithelium were formed. Some of these 
burst and mucous material spread over 
the peritoneum. Phemister was unable to 
produce cy’sts by ligation of the appendix 
in dogs. Wangensteen, by’ a ligation 
method, was able to produce an acute 
appendicitis, but did not report chronic 
cystic formation. 

Practically’ all cases show evidence of 
old or recent attacks of inflammation 
in the wall of the appendix. Most cases 
show evidence of stricture resulting from 
these inflammatory attacks. The majority’ 
of cases give a history’ of preceding 
appendiceal attacks. Inflammation Is the 
most definite and most frequent factor 
in the production of a mucocele. 

Grossly the size varies from a normal 
sized appendix to one of the great size 
encountered in this report. The shape 
varies according to the size and location 
of the cystic areas. The color and con- 
sistency vary from normal to grayish 
white and from normal softness to firm 


distention with hy’aline changes in the 
walls. There may’ be softened areas, 
preliminary’ to rupture, or actual rupture 
with extrusion of the mucoid contents 
into the peritoneal cavity. 

Histologically’, simple mucoceles vary’ 
from almost normal mucous membrane 
to thin, membrane-like walls filled with 
hyaline. There is usually’ a predominance 
of mucous cells. There may be areas of 
wall where cell changes of adenocarcinoma 
have occurred. It has been suggested by’ 
Woodruff that the cases of the pseudo- 
my’xoma peritonei - which run a fatal 
course are of this ty’pe. In the simple ty’pe, 
rupture into the peritoneal cavity’ before 
or during operation is usually’ benign in 
its course. 

The sy’mptoms of mucocele are very 
vague and indefinite. A preoperative diag- 
nosis has rarely’ been made. Lifvendahl 
reports such a case. 

A dull pain in the right lower quadrant 
associated .possibly’ with some digestive 
or bowel disturbance has been noted 
frequently. A palpable mass, when the 
mucocele is of some size, may be noticed 
by the patient. This was observed in a 
previous case reported by’ the author. 

The physical findings are few. Of main 
interest is the palpation of a mass usually 
in the right side of the abdomen. It may 
be fixed or movable, firm and elongated or 
rounded in shape. 

W-ray’ may’ reveal a filling defect of the 
cecum, sometimes a partial filling of the 
appendiceal cyst. Pugh reports multiple 
areas of calcification in a case of pseudo- 
my’xoma peritonei. 

The diagnosis is based upon a past 
history of preceding attacks of appendicitis, 
indefinite abdominal distress with often a 
palpable mass in the right side which 
may’ be fixed or movable, and of varying 
shapes and sizes, but usually long and 
sausage shaped, and negative .v-ray and 
urological evidence of the more frequent 
causes of the symptomatology. Most cases 
have been diagnosed at laparotomy, often 
done for entirely different lesions, the 
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mucocele having been discovered as an 
incidental finding, particularly those of 
small size. Recentlj'- Pugh has described a 
case in which characteristic findings of 
calcification in multiple cysts of the 
peritoneum were noticed on .v-ray. 

The treatment is entirel}”^ surgical and 
varies from simple appendectomy to more 
extensive resections of the cecum and 
ileocecal region in complicated cases. Where 
a simple mucocele has ruptured, mopping 
up of the mucoid material may be suffi- 
cient. In a more extensive and probably 
malignant degeneration, it may be im- 
possible to remove even a small portion of 
the exudate. Radiation therapy post- 
operatively may be of some value, but 
usually gives no permanent benefit. 

SUMMARY 

1 . A retroperitoneal, retrocecal mucocele 
of the appendix of great size was success- 
fully removed in a patient seventy-two 
years of age. 

2. The size and retrocecal location are 
unusual and rare. 

3. Mucocele of the appendix must be 
considered in a differential diagnosis of 
right-sided masses both abdominal and 
retroperitoneal. 

4. A resume of the literature and fairly 
complete bibliography are given. 
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LATERAL OSTEOTOMY 

ANATOMICAL CONSIDERATIONS 


Conrad K. Gale, m.d. 

Visiting Surgeon, Otorhinolaryngology, New York City Cancer Institute 
NEW YORK, NEW YORK 


T hrough the courtesy of the Mu- 
seum of Natural History i,ooo of 
its very large collection of skulls 
were examined. They present the anatomi- 
cal basis of this paper. The skulls examined 
included specimens of all peoples extant 
today, and extended backward to earliest 
civilization. Included in the specimens 
studied were the earl}-- Egyptians, Romans, 
Biblical peoples, prehistoric Indians of 
both North and South America, peoples 
of the Orient and the South .Pacific, 
Esquimaux, etc. 

The purpose of this paper is threefold: 
(i) To describe, we believe for the first 
time, the site of a groove located on the 
frontal process of the maxilla. We, of the 
Fomon group in New York have long been 
using this groove as an aid, and guide in 
the practical matters of operative technic. 
It is, therefore, of more than just academic 
interest. (2) To stress the surgical impor- 
tance of this groove. It is the guide for 
the correct anatomical selection of the 
lateral osteotomy line in plastic recon- 
structive surgery. It is well known that 
the lateral osteotomy not done anatomi- 
cally correct will leave a ridge of bone in 
situ which on healing causes an ugly 
facial disfigurement. (3) To present other 
points of anatomical interest having a 
bearing on the lateral osteotomy. 

The aforementioned groove is present 
to a greater or lesser degree in all skulls. 
At times its presence is barely indicated on 
the surface of the bone, at other times it is 
deep and definite. While its len^h, depth, 
and width are variable, its direction is quite 
constant in all the skulls studied. To 
determine its direction we first take point 
“a,” which lies on the suture line between 


the two nasal bones, and approximately 
2 mm. caudal to the root of the nose. 
(Fig. I.) Our second point “c” lies about 
midway between the margin of the pyri- 
form aperture closest to the infra-orbital 
foramen, and the foramen itself. A line 
joining points a and c shows the direction 
of the groove. The actual groove does not 
extend the entire length of this line since 
it usually does not extend onto the nasal 
bones themselves. It terminates at point 
“b” on the maxillary bone so that the 
groove proper is the line BC.) If an attempt 
is made to mark this line with ink on the 
surface of the skull, it will be found neces- 
sary to draw the line slightly arced upward 
to compensate for the convex surface 
of the bone. It is precisely this convexity 
of the surface of the bone which leads to 
mechanical difficulties in the actual sawing 
processes, unless it is recognized and com- 
pensated for by a rocking or see-saw manip- 
ulation of the saw. We made several 
hundred measurements to determine the 
average angle of this arc, but the results 
were very inconclusive and of no practical 
value. 

There are no people either among the 
ancients or moderns, whose skulls as 
a rule showed exceptionally developed 
grooves. It was thought people with 
high dorsal nasal projections would have 
deep grooves, but this also is not true. 
We found that prehistoric Indians of 
Arizona and New Mexico, whose dorsal 
nasal projection was not marked, often 
had deep, wide grooves. In the Flathead 
Indians, and surprisingly in the Chinooks 
of Oregon deep grooves are common. 
The same is true of the Chinese, Esqui- 
maux, Polynesian, and Negroid peoples 
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in whose skulls we expected to find very 
faint, if any, grooves. On the other hand, 
the ancient Greeks, Romans, and Near 



Fig. 1. AB, groove; c, infra-orbital canal; i, 
orbit; 2, nasal bone; 3, maxilla frontal 
process; lm, ideal osteotomy line; e, margin 
pyriform aperture. 

East people, whose aquiline nasal features 
led us to expect the presence of deep 
grooves, had at times only the faintest 
indication of their presence. 

The groove averages about one and one- 
quarter inches in length. It is never 
identical on both sides of the skull or in 
any two skulls. The direction as already 
noted is always constant with only slight 
variations. The depth, width, and sharp- 
ness of the groove is variable. Most 
frequently the groove is widest, and deepest 
in its middle third. Rarel}* does the groove 
extend through the masomaxillary suture 
onto the nasal bone, but usually merges 
imperceptibly with the bone of the maxilla 
about one-eighth inch below the suture 
line. Caudally the groove also merges 
imperceptibly into the surrounding bone. 
It will be noted that the groove does not 
contact the margin of the pyriform aper- 
ture at any point. This is most important 
to remember. 

The practical value of the groove ap- 
peared to be in the fact that once the bed 


for the lateral osteotomy had been pre- 
pared, it would only be necessary to feel 
the groove with the blade of the saw to 



Fig. 2. Sagittal section of nose, i, frontal sinus; 
middle turbinate; 3, inferior turbinate; 4, 

2, margin pyriform aperture; 5, inferior meatus; 

AV, ridge following internal course of ideal 
osteotomy line. 

have a fixed, anatomical landmark for 
purposes of orientation. This has been 
found of practical value in those instance, 
in which it is possible to feel the grooves 
In many instances where, for example, 
the lateral osteotomy is too small, or 
the groove is too indefinite and so cannot 
be felt, the knowledge of the anatomy of 
this region occasioned by a comparative 
study of the groove is a sufficient basis 
for an accurate lateral osteotomy. 

The importance of the groove lies in 
its middle third, the depression of which 
can usually be felt with the saw and so 
establishes the most important middle 
third of both the osteotomy sawing line 
and the height of the convexity of the 
surface of the maxilla. This middle third 
of the groove always lies directly anterior 
to and above what we believe to be the 
ideal lateral osteotomy line. 

This ideal osteotomy line can be seen 
as a thickened ridge of bone on the inner 
surface of the frontal process of the maxilla 
when a skull is held up to the light and 
viewed from the inside of the nasal 
chamber. This line is a ridge which can be 
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felt with the finger. It is triangular in 
shape with a blunt apex. The thin bone 
at the anterior margin of this ridge 
follows the line of the ideal osteotomy cut. 
This can easily be shown by holding any 
skull up to the light and tracing in ink 
on the outside of the skull the anterior 
margin of this ridge. Viewed from the 
interior of the nose against the light, 
the silhouette of this thickened ridge is in 
sharp contrast to the thin bone bordering 
it on either side. This ridge is continuous 
at its origin with the insertion of the 
anterior tip of the middle turbinate into 
the maxilla. (Fig. 2 a). It then runs (b) 
obliquely downward and anteriorly to 
pass behind the junction of the anterior 
fifth with the posterior four-fifths of the 
inferior turbinate (c). Below the inferior 
turbinate the ridge again appears in the 
lateral wall of the inferior meatus (d). 
It then continues in its downward path to 
merge into the sharp margin of the pyri- 
form aperture (e). This line drawn on the 
outside of the skull will always coincide 
with the middle third of the groove, but 
the drawing of this line follows the thin 
bone at the anterior margin of the thick 
ridge. Now it will be seen that the upper 
third of the ideal osteotomy line lies some- 
what lateral to the groove while the lower 
third of this ideal line, since it cuts through 
the margin of the pyriform aperture, 
must lie medial to the lower third of the 
groove. In Figure lm shows the position 
of the ideal osteotomy line drawn on the 
outside of the skull and its relationship to 
the groove. 

Thus anatomically the middle third of 
the groove acts as a fixed point for the 
lateral osteotomy. Once having established 
this point, the two variable points become 
the two ends of the saw and their direction 


depends on whether we wish more or less 
narrowing of the nose. Thus, the closer to 
the inner canthus of the eye the tip of the 
saw is brought, the greater will be the 
narrowing effect, while the closer it ap- 
proaches the glabella the less the narrow- 
ing. The heel of the saw can be placed in 
contact with the margin of the pyriform 
aperture at its lowest level. This position- 
ing can be felt against the aperture margin. 
However, it is not necessary that the 
lateral osteotomy cut through the pyriform 
aperture for a successful narrowing. The 
lowermost part of the osteotomy line 
can be more than an eighth of an inch 
away from the pyriform margin should 
this be the desired sawing line. A successful 
narrowing in fracturing is always obtained 
because the fracturing will extend the 
lower end of the sawing line to the margin 
of the pyriform aperture. 

There is only one more point to consider. 
We wish to make the lateral osteotomy 
so that it will correspond to the thin 
anterior margin of the thick internal 
ridge. If this is not done, the sawing will 
be made more difficult by having to saw 
through thick rather than through thin 
bone. To accomplish this purpose it is 
necessary to hold the saw not at the 
usual angle of 90 degrees to the surface 
being cut but at an angle of I2p degrees. 
In practice the flat of the saw is held 
almost flush to the plane of the body of the 
maxilla. 

SUMMARY 

1. A constant anatomical groove in 
the frontal process of the maxilla has been 
described. 

2. The practical application of this 
groove to the lateral osteotomy has been 
shown. 



COTTON SUTURE MATERIAL* 

IMPORTANCE OF SURGICAL PRINCIPLES 


Lieut. Colonel Buford Word, m.c. and Captain Clayton E. Brock, m.c. 

CAMP SHELBY, MISSISSIPPI 

T he problems of wound healing neces- application is of the most fundamental 
sarily receive additional attention in importance in the practice of surger3^” 
time of war. Improvements in technic It is our belief that much of the recent 
have been, in a large measure, slowly literature has wrongly emphasized the ad- 
evolved through knowledge gained in the vantage of one type of suture material over 
care of war wounds. However, it is often another without regard to the importance 
questionable just how much progress has of gentleness in handling tissues, well 
been made since the days of Ambrose Pare placed incisions made with sharp blades, 
who, in the sixteenth century, appreciated careful gentle sponging, adequate length 
the difference in healing between the gently of the incision necessitating only moderate 
cleansed wound and the wound cauterized retraction, identification of anatomical 
with boiling oil. All too few are the sur- structures, meticulous hemostasis, use of 
geons who practice and teach the impor- small instruments and needles, and the 
tant surgical principles of wound healing, proved fact that fine, non-absorbable 
Rare — at least uncommon — are the for- sutures cause minimal tissue reaction, 
tunate who are painstakingly indoctrinated The fundamental surgical principles for- 
with those minute detailed principles of mulated by Halsted® and repeatedly em- 
surgical technic which make excellent phasized by Sumner L. Koch,'^’“*® Michael 
wound healing an e.xpected result. Often L. Mason, Allen 0 . Whipple,^” Mont R. 
the busy young surgeon has the knowledge Reid,-’“’^- and Samuel L. Ledbetter^ must 
but lacks the patience and practical wisdom be rigidly adhered to if one expects to 
necessary- for its proper application. Too obtain best results with cotton suture 
many are those who have been surgicalh* material. To have been well trained in these 
reared on a “routine closure” who have sound surgical principles and possess the 
been able to “get by” with careless and surgical philosophy to practice them are 
unjustifiable methods because of the re- priceless possessions. All failures in clean 
markable ability of living tissue to with- wound healing should be considered a 
stand the trauma of the surgical team, direct result of poor surgical technic and 
Samuel L. Ledbetter, Jr.^ has called atten- should be made a matter for serious, honest 
tion to the fact that, “Wound healing is a investigation. Each wound, surgical or 
^ natural cellular growth, and if the wound accidental, offers an opportunity to ini- 
is not handicapped by necrotic tissue, prove our knowledge of wound repair, 
foreign bodies, strangulating ligatures. In February, 1942, Dr. Robert Day, 
blood clots, etc., it will heal sponta- resident in surgery on Dr. Alton Ochsner’s 
neously.” We appreciate that the impor- service at Charity Hospital, New Orleans, 
tance of surgical principles has been well Louisiana, visited our operating room, and 
presented in several fine articles during the during his visit reminded us of the many 
past decade. Nevertheless, we believe, as virtues of cotton thread as a suture mate- 
Mont R. Reid- has pointed out, “ — that rial. Ever striving to repair our wounds in 
a thorough knowledge of the principles of as ideal a manner as possible, we familiar- 
wound healing and its daily thoughtful ized ourselves with the literature on the 

* From the Surgical Sers'ice of Lieut. Colonel William C. Reed, IM.C., Station Hospital, Camp Shelby, Mississippi. 

371 



372 Amcricnn JoiirnnlofSurRrry Wofcl, BfOclc CottOfl SlltUfCS 


MAncii, 1944 


use of cotton as a suture material and per- 
formed the first operation in this hospital 
using all cotton suture technic in March, 
1942. Since that date we have used all 
cotton sutures in more than two hundred 
major operations with very gratifying 
results. However, the improvement noted 
in the closure of wounds in this series is 
attributed to an improved surgical technic 
on the part of the surgeons and is not due 
entirely to the thread used. The greatest 
advantage we have found in using cotton 
is its delicacy when compared with catgut, 
thus serving as a constant reminder that 
the operator should be more gentle in 
handling the suture as well as the tissues. 
When cotton is placed in the tissues cor- 
rectlj', the wounds heal faster, with 
minimal reaction, and with less discomfort 
to the patient. Our experience with cotton 
has taught us that the size of the suture 
and attention to minute details in placing 
the suture in the tissue is more important 
than the type of suture used. 

Following the exhaustive experimental 
studies of William H. Meade and Alton 
Ochsner,^® frequent reports have been pub- 
lished on the subject. William H. Meade 
and Carroll H. Long,''* Phil Thorek,'^’'® 
C. A. Pannett,'* S. Arthur Localio and 
J. William Hinton,^® John E. Cannaday,’’ 
and E. A. Nixon-® have emphasized the 
importance of the Halsted technic but none 
has suggested that the improvement noted 
in wound healing might be due, in the 
greater part, to a refined surgical technic. 
In support of our contention that a refined 
technic is more important than the type 
of suture used, the following instance is 
cited. 

One of the authors, prior to entering 
Military Service, was well trained in the 
use of fine suture material, gentle handling 
of tissue, ligation of vessels with minimum 
surrounding tissue, meticulous hemostasis, 
and the use of interrupted sutures; the 
other’s interest was largely gynecology, 
and a great many of his surgical principles 
were formulated while removing large 
fibroids with large sutures and taking large 


bites of tissue with large needles. On occa- 
sion after entering the Service we would 
do a bilateral hernia together, using iden- 
tical suture material. On the cases we did 
together, an}' time during the postopera- 
tive period one could stand at the foot of 
the bed with the patient’s dressings re- 
moved and tell at a glance the surgeon 
responsible for each wound. After switching 
to cotton, the technic of handling the 
tissues and placing the sutures was so 
improved by one of us that it was possible 
to stand at the foot of the bed in the same 
type of case and be unable to distinguish 
any difference in the operative wounds. 
The wounds of the plastic surgeon were 
only slightly improved; the wounds of the 
pelvic surgeon were greatly improved. 
There is little doubt that if we had used 
any other fine suture material as carefully 
as we used cotton in the cases herein re- 
ported, the results in wound healing would 
have been better than we were obtaining 
before using cotton. 

Repeated emphasis on surgical princi- 
ples and a refined surgical technic has 
included careful attention to every detail 
of the entire surgical procedure. No less 
important are adequate cleansing of the 
hands and forearms of the surgical team, 
appropriate masking of the face, including 
nose as well as mouth, proper preoperative 
preparation of the patient, and gentle, 
thorough preparation of the operative site, 
remembering also, “The good workman 
needs good tools.” The site of incision is 
selected after studying the flexion creases 
in the area, keeping in mind the surgical 
pathology of the disease for which the 
patient is being operated, as well as the 
blood and nerve supply of the area. Each 
operation is treated as an individual 
problem, and an honest effort is made to 
keep from doing routine ritualistic pro- 
cedures; a satisfactory explanation justifies 
each step. 

The incision is made with a sharp scalpel 
and skin bleeders are clamped with small 
hemostats. Great care is exercised to pick 
up only the vessels, including a minimum 
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of surrounding tissue. The large bleeders 
in the subcutaneous tissue are clamped 
before dividing, when possible, and the 
portion of the vessel distal to the ligature 
is excised. As sponging is needed, the 
wound is gently blotted — never scrubbed. 
The vessels are ligated with fine plain 
cotton as the laj^ers of the abdominal wall 
are traversed. Control of hemorrhage is 
accurately and carefully done, appreciating 
the difference between “ideal”- and com- 
plete hemostasis. 

Gentleness in the handling of delicate 
tissue is the most important single part 
of the surgical technic. The gentle surgeon 
will not use large instruments, large 
sutures, ligate large portions of tissue to 
become necrotic and perhaps infected, 
tie sutures and ligatures too tightW, 
traumatically retract tissue or forcibly 
“scrub-sponge” a wound. Instead careful 
attention will be given to every detail of the 
operation. The surgeon who is at all times 
acutely conscious of the importance of 
doing no harm and adding no additional 
burden to the tissues will unconsciously 
follow the fundamental principles of good 
surgery, irrespective of the suture he 
employs. 

Edward L. Howes and Samuel C. 
Harvey,-' Charles H. Lupton,-- and many 
others have proved that fine suture mate- 
rial causes minimal tissue reaction. The 
important additional advantages of cotton 
are its greater strength when moist, and 
minimum tendency of knots to slip because 
of the high coefficient of friction, allowing 
cutting close to the knot, and thereb}’^ 
reducing to a minimum the amount of 
foreign bodv left in the wound. Fine suture 
and ligature material will not permit 
traumatic mass ligation and strangulation 
of tissue even if the surgeon forgets. 
Multiple, well spaced, approximating and 
not strangulating sutures are made impera- 
tive. The importance of the careful placing 
of sutures and proper reapproximation of 
divided structures has been dramatically 
demonstrated by Jean Stevenson and 
Mont R. Reid-® in their experiment in 


which the abdominal wounds of dogs were 
sutured by the traumatic and atraumatic 
method. Both wounds were reopened in 
five days; in one dog the wound was 
healing with minimal reaction; in the other 
dog many of the sutures had sloughed out 
following pressure necrosis. The uselessness 
of using a suture stronger than the tissue 
it coaptates is a well established but often 
disregarded fact. We have no “suture 
routine” such as No. 24 for this layer and 
No. 60 for another in certain operations. 
Instead, each operation is considered an in- 
dividual one, the finest suture practicable 
being used. The suture selected for each 
layer is about equal in strength to the tis- 
sues it holds in apposition. Sizes 1 50 to 30 
are alwa^^s available, and the size selected 
depends upon the type of operation and 
the physical development of the indi- 
vidual ; — greater strength in the anatomical 
structures severed requires greater strength 
in the suture used to reapproximate them. 
As Reid® advised, “Study each wound 
and then do what you think best,” can be 
practiced in selecting the size of material 
to use in closing a wound with cotton. 

The cases we are including in this series 
have been consecutive, unselected, and 
include perforated peptic ulcers, ruptured 
appendices, branchial cleft C3^sts, wound 
disruptions, thyroidectomies, thj^roglossal 
duct cysts, cholec^'stectomies, hemorrhoid- 
ectomies, mastectomies, herniorrhaphies of 
all descriptions, and man^' tj^pes of acci- 
dental wounds. In all cases of perforated 
peptic ulcer, the wounds healed bj^ primarj’^ 
union. In five cases of appendicitis with 
rupture the wounds healed bj’^ primarj^ 
union in three cases and infection developed 
in two. In one of these infected cases a 
sinus developed. In 198 clean cases three 
of the wounds became infected, two of 
which progressed to sinus formation, mak- 
ing a total of three wounds in the entire 
series that developed a sinus, a phenomenon 
as 3'et unreported by any of the authorities 
emplo^dng cotton suture material. In fact, 
cotton, due to its structure, is supposed to 
reduce to a minimum the possibility^ of 
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sinus formation. Cotton, being a vegetable 
fiber, has a natural tendency' to twist. This 
characteristic of the material eliminates 
interstices between its fibers and prevents 
granulation tissue from growing into the 
suture, a factor which has been advanced 
as the cause of sinus formation when silk is 
used. Although two of the three clean cases 
to develop wound infection were operated 
upon by other members of the staff, the 
results were so unusual, a brief description 
of all three cases is indicated. The fourth 
case report is that of the contaminated 
case in which a sinus was formed. 

CASE REPORTS 

Case i. F. A., a wiiilc male, age twenty- 
four, Hospital Register No. 24,630, was admit- 
ted to the hospital April i, 1942. Operation for 
left inguinal hernia was performed on April 6, 
1942. The operating surgeon had not familiar- 
ized himself with the technic of using cotton 
and in a hurry to complete the operation closed 
one layer with cotton and the next with catgut. 
Cotton was also used as a running suture. 

The wound became infected, and on April 
13th, the sixth postoperative day, 120 cc. of 
purulent material was drained from the wound. 
The wound drained profusclj' for two weeks, 
then gradually closed. 

The patient was discharged May 22nd. He 
was readmitted to the hospital on Julj'^ 20th 
and gave a history of, “Wound draining con- 
tinuously since operation.” Examination of the 
patient showed a sinus in the center of the 
operative scar. 

On August 4th two white cotton sutures were 
removed from the bottom of the sinus and the 
wound promptlj" healed, approximate!}" four 
months after operation. 

Case n. C. G. L., a white male, age twenty- 
nine, Hospital Register No. 34,057, was ad- 
mitted to the hospital July 8, 1942. Operation 
for left inguinal hernia using all cotton suture 
technic was performed on July 13th. The repair 
was done through a Babcock cutaneous inci- 
sion, ligating the sac with No. 30 plain cotton 
suture and transplanting the stump beneath 
the fibers of the transversalis and internal 
oblique muscles. The inguinal canal was ob- 
literated by coaptating the conjoined tendon 
and inguinal ligament with interrupted sutures 
of No. 30 white cotton. The cord was not 


transplanted. The operation lasted one hour 
and ten minutes. 

On July 19th the wound became suppurative 
and purulent material obtained from the wound 
showed Staphlococcus albus. Drainage con- 
tinued until October 14, 1942. On this date the 
entire wound was excised, including a sinus 
tract which extended down to the transversalis 
fascia, at the bottom of which were two No. 30 
cotton sutures. The sutures were removed 
together with all chronic granulation tissue. 
This second operation was done by one of our 
colleagues, using catgut to repair the wound 
after thorough irrigation with a suspension of 
microcrystals of sulfathiazole. 

The wound became indurated on the third 
postoperative day and purulent materia! 
escaped on the tenth day. The drainage was 
profuse for three weeks and then gradually 
ceased, allowing the wound to close. 

The soldier was discharged to duty on 
December 16, 1942, following a hospital stay of 
more than five months because of the primary 
infection. 

Case m. T. J, B,, a white male, age twenty- 
five, Hospital Register No. 40,916, was ad- 
mitted to the hospital and appendectomy 
performed on October n, 1942, through a 
Rockey muscle splitting incision. The indi- 
vidual was obese and the appendix was located 
with difficulty. It was eight inches long, bound 
down with adhesions, and located retrocecally. 
Although the appendix was removed intact, the 
entire serosal layer was stripped off during the 
procedure. The spinal anesthetic wore off dur- 
ing the operation and had to be supplemented 
with inhalation anesthesia, prolonging the 
operation considerably. The operating time 
was one hour and fifty-five minutes. 

On the tenth postoperative da}" the wound 
developed infection and drained purulent 
material which, on culture, showed Staphlo- 
coccus albus. The wound healed spontaneously 
and the patient was discharged to duty on the 
thirtieth postoperative day. 

Although no gross contamination occurred 
in this case, the surgical technic was imperfect, 
and when infection developed, the operator 
was more chagrined than surprised. 

Case iv. A. a colored male, age twenty- 
nine, Hospital Register No. 48,213, was ad- 
mitted to the hospital December 22, 1942. He 
was operated upon for ruptured appendix on 
the day of admission. Frank pus was encoun- 
tered in the peritoneal cavity. The appendix 
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was removed and 15 Gm. of sulfathiazole 
powder was placed in the abdominal cavity. 
Following closure of the peritoneum, the wound 
was irrigated with copious amounts of saline. 
Because of the obesity of the individual, a 
small drain was placed beneath the fascia of the 
external oblique muscle. 

Following removal of the drain on the fourth 
postoperative day, purulent material flowed 
from the wound for several days and then 
gradually diminished except for one small area 
in the center which refused to heal. The sinus 
was probed with a crochet needle but no suture 
could be found. On February 1 5, 1943, the fifty- 
fourth postoperative day, the wound was 
opened and the sinus tract excised. The tract 
e.xtended a distance of two and one-half to 
three inches to the deep layer of the superficial 
fascia, at the bottom of which was a small cot- 
ton suture. The sinus tract was lined with 
tjqDical gelatinous granulation tissue. The- re- 
mainder of the wound was firm and well healed. 


Table 1 


Contaminated 

Cases 

Primary 
j Union 

' Wound 

1 Infection 

] Sinus 
j Formation 

22 

19 

i 3 

1 

I 


Clean 

Cases 

1 

Primary 

1 Union 

1 Wound 

1 Infection 

1 Sinus 
' Formation 

198 

i 

! 195 

1 

3 

i 3 


The infections -which developed in our 
clean cases were a direct result of a viola- 
tion of the principles of surgical technic 
discussed in this paper. Cotton was mi.xed 
with catgut and also employed as a running 
suture in the first case. In the second case, 
although no gross violation was visible, 
we are convinced that a break in technic 
occurred — perhaps improper preparation 
of the hands and forearms of the surgical 
team, or maybe a needle puncture of a 
gloved hand participating in the operation. 
The technic in the third case was admittedly 
very poor in many respects. The incision 
was cone shaped through an obese abdo- 
men, and necessitated traumatic retraction. 
In removal the appendix was stripped from 
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within its serosal layer; further, the operat- 
ing time was unnecessarily prolonged 
because of the necessity of supplementing 
the spinal anesthetic. For a wound so 
treated to heal with minimum infection is 
the best that any surgeon could expect. 
Had such a wound healed by primary 
union, our study would serve no useful 
purpose. “The patient’s best defense 
against infection lies in the perfection 
of the operator’s technique.’’-® 

No mention has been made of the 
influence of the nutritional state of the 
patient on wound healing. We have 
operated on no patients in the extremes of 
life. All have been young, vigorous, healthy, 
military patients whose diets have been 
deficient in none of the elements which 
promote good wound healing. Further, all 
elective cases were .v-rayed prior to opera- 
tion to exclude chronic pulmonary disease 
and examined carefully to detect any 
other systemic disease contraindicating 
operation. 

One striking feature we have noted in 
our cases is the low temperature on the first 
and second postoperative days. In medical 
school we were taught that this postopera- 
tive elevation was a natural phenomenon 
and was called “fibrin ferment fever.” 
The postoperative febrile reaction has 
exceeded 99.5 °f. in only a few instances. 
One other feature discovered during this 
study was that the patients were noticeably 
free of pain following operation, although 
no study has been made to determine if 
nurseries had less hypodermics of morphine 
following operation than a like number of 
patients whose wounds were sutured with 
catgut. It has been called to our attention, 
however, on more than one occasion, that 
an appendectomized patient required no 
hypodermics during the entire postopera- 
tive course. 

Cotton has been suggested as an ideal 
war time suture material by Meade and 
Ochsner,-^ Thorek,®® and Pannett.^' How- 
ever, it should be pointed out that a 
meticulous surgical technic, so necessary 
for success with cotton, is more time 
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consuming. The operating time has been 
increased in our series 15 to 20 per cent, a 
factor that requires serious consideration 
when operations are contemplated under 
battle conditions. 

SUMMARY 

The successful use of cotton suture 
material will depend upon strict attention 
to fundamental surgical principles. The use 
of a minimum of foreign material shares 
importance with gentleness in handling 
delicate tissues, meticulous hemostasis, 
accurate reapposition of divided structures 
without tension, and patient attention to 
technical details. When employed in com- 
pliance with these principles, cotton is an 
ideal suture material. 
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PAIN IN THE SHOULDER AND UPPER EXTREMITY 
DUE TO SCALENUS ANTICUS SYNDROME 


Bernard Judovich, m.d., William Bates, m.d. 

AND 

William Drayton, Jr., m.d. 

PHILADELPHIA, PENNSYLVANIA 


T he purpose of this paper is to discuss 
symptoms and signs which arc asso- 
ciated with the scalenus anticus 
syndrome. 

Anatuinv. The anterior scalene muscle’ 
arises from the anterior portion of the 
transverse procc.sscs of the third, fourth, 
fifth and sixth cervical vertebrae. It 
courses almost directly downward to be 
inserted at the scalene tubercle on the 
upper inner surface of the first rib. It is 
situated behind the subclavian vein and 
in front of the subclavian artery. The sub- 
clavian artery thus lies within the acute 
angle formed by the scalenus anticus 
muscle and first rib. The subclavian vein 
lies in front of the muscle and in the space 
between the first rib and the clavicle. 

The trunks of the brachial plexus and 
the cervical sympathetic chain lie be- 
hind the medial surface of the muscle. At 
each level from the third to the sixth 
cervical segment a branch is supplied to 
innervate the muscle. 

Thus, conditions which cause spasm 
or hyj)crtrophy of the anterior scalenus 
muscle may cause pain by irritating: 

( 1 ) The subclavian artery, (2) the brachial 
plexus, (3) the subclavian vein, and (4) 
the cervical sympathctics, or the vascular 
sympathetic fibers. Any of these structures 
may be irritated singly or in combination, 
often producing a mixed and confusing 
picture of pain and tenderness in the upper 
extremity. Narrowing of the costoclavi- 
cular space may also produce symptoms 
of vascular compression. 

IRRITATION OF THE SUBCLAVIAN ARTERY 

A spastic or hypertrophied scalenus 
muscle may narrow the acute angle formed 


by the muscle and the first rib. Since the 
subclavian artery lies within this angle it 
may be compressed, producing severe pain 
in the upper extremity. The hand and 
fingers may be cooler than those of the 
unafl'ceted side. Oscillometric readings of 
the brachial artery show a diminished 
excursion as compared to the non-painful 
side. The patient complains of a dull heavy 
arm as though a weight were placed upon 
it, or perhaps a severe cramp-like ache. 
Often there is an associated sensation of 
numbness and tingling. The strength of 
the hand clasp is usually weakened. 

Infiltration of the scalenus muscle with 
2 cc. of 2 per cent procaine is usually 
followed by complete relief of pain in one 
to three minutes. The power of the hand 
grip increases in strength as soon as 
the pain subsides. The heavy sensation 
disappears. 

CASE REPORT 

A fifty-three year old male complained of 
severe pain in the left shoulder and arm, the 
duration of which was three years. The onset 
followed a fall. The arm ached and felt heavj'. 
There were times when the fingers would tingle 
and feel numb, especially the thumb, fore- 
finger and middle finger. The strength of grip- 
ping power in the left hand was definitely 
impaired. Maintained pressure against the 
scalenus anticus muscle about 1 inch above the 
clavicle increased the pain. Oscillometric read- 
ings recording the maximum pulsation, were 
as follows: 

Left Right 

Brachial artery 3.5° 7° 

Radial artery 1.5° 5° 

Thermocouple readings showed a 3°f. de- 
crease in skin surface temperature of the left 
hand as compared to the right hand. 
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Repeated infiltrations of the scalenus anticus 
muscle with procaine solution (2 cc.) always 
gave immediate and complete relief of the 
symptoms. However, when the anesthesia wore 
off, the pain returned. Surgical section of the 
muscle was followed by relief of pain. There 
was no recurrence of s5™ptoms. 

IRRITATION OF THE BRACHIAL PLEXUS 

In several patients we were able to 
demonstrate areas of segmental nerve 
tenderness which were associated with 
pain. These findings ivere combined with 
symptoms denoting compression of the 
brachial artery. Tenderness of the fourth, 
fifth and sixth cervical nerve distributions 
could be defined. Irritation of the fourth 
cervical nerve produces pain over the 
upper half of the scapular region, and in 
the anterior chest wall down as far as 
the fourth rib. 

With inimlvement of the fifth cer- 
vical distribution, pain and tenderness were 
limited to the middle third of the upper 
arm. 

The sixth cervical dermatome when 
affected produces pain down the arm to 
and including the thumb. 

One patient, a twenty-six year old male, 
complained of severe pain in the upper anterior 
chest and upper scapular region. He also com- 
plained that his entire arm felt like a dead 
weight. The power of his grip was affected on 
the painful side. Pressure against the scalenus 
muscle increased the pain as well as the heavy 
sensation in his arm. A complete segment of 
tenderness was mapped out, covering the 
shoulder girdle and upper left chest. This is the 
distribution of the fourth cervical dermatome. 

A diagnostic infiltration of 2 cc. of procaine 
into the muscle caused complete cessation of 
all pain within three minutes. The heavi' sen- 
sation in the arm disappeared, and the gripping 
power of the hand was restored. The tenderness 
of the fourth cerv'ical segment disappeared. 

IRRITATION OF THE SUBCLAVIAN VEIN 

The subclavian vein is not often affected 
by a tightened scalenus muscle. However, 
it may be caused by the muscle elevating 


the first rib and producing a partial com- 
pression of the vein, by narrowing the 
costoclavicular space, or perhaps by pres- 
sure on an anomalous subclavian vein 
passing behind the scalene muscle. We 
have seen two such cases, confirmed b}’^ 
operative findings in which the subclavian 
vein was found to be dilated to one and 
one-half times its normal diameter on the 
lateral side of the first rib. 

The symptoms of which these patients 
complained were much alike. Both had a 
neuralgic ache of the arm extending to all 
'the fingers. One had an area of extreme 
soreness over the dorsal aspect of the 
wrist, which was sensitive to light pressure 
and was associated with a burning sensa- 
tion. The other patient had a similar area 
involving the entire base of the thumb. 
Both patients complained of a sensation 
of fullness in the fingers and “felt as 
though their nails were being pulled.” 

Objectively there was a mild dilatation 
of veins. The fingers were thickened and 
there was enlargement and tenderness of 
the phalangeal joints, presenting a picture 
of arthritic changes. The grip was weak, 
and the fist could not be completely closed. 

In both cases the skin surface temperature 
was increased on the painful side. Oscillo- 
metric readings were normal. Infiltration 
of the scalenus muscle gave immediate but 
temporary relief of the severe pain, but did 
not affect the hyperalgesic areas, nor did 
it improve the strength of the hand clasp. 

The duration of symptoms was two 
years in one case and fifteen years in the 
other. 

Relief of pain followed cutting of the 
muscles. However, weakness of the grip 
and persistence of the sore spots in the 
peripherj" did not clear up immediately. 

In the case of two 3'ears’ duration of 
pain it was three months before the patient 
wrote and stated that his hand was begin- 
ning to get back to normal. 

The patient who had had her symptoms 
for fifteen j^ears also obtained nearly com- 
plete relief of pain. A j^ear later she stated 
that her arm and hand had not felt so 
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■well in the entire fifteen-year period. 
Neither patient developed anj'^ acute symp- 
toms following section of the muscle. 

Both patients presented signs which 
could be interpreted as due to arthritic 
processes associated with neuralgic pain. 
These signs were undoubtedl3' due to 
passive congestion produced by compres- 
sion of the subclavian vein over a long 
period of time. In spite of the marked im- 
provement of sj’mptoms in both patients, 
the fingers did not regain their normal 
appearance. 

IRRITATION OF THE SYMPATHETIC NERVES 

There was one patient in our series in 
whom pain and vasomotor instabilitj’^ of the 
upper extremities apparenth- were due to 
irritation of the sympathetic fibers bj' a 
spastic scalenus muscle. 

A forty-six year old female had excruciating 
pain in the left shoulder, arm and hand for a 
period of three weeks. The thumb and fore- 
finger felt numb and tingled. No anesthesia 
or hypesthesia was present. 

Although this complaint was of three weeks’ 
duration, there was a history dating back 
fifteen years, in which frequent attacks of vas- 
cular spasm, at least one or two a day, caused 
blanching of the fingers of both hands. She 
stated that her fingers became “snow white” 
during these attacks. 

Palpation revealed marked tenderness and 
rigidity of both scalene muscles. Slight pres- 
sure against the muscle on the left side inten- 
sified the pain. Infiltration of the muscle with 
2 cc. of 2 per cent procaine gave complete 
relief of pain in two minutes. 

Two daj"s later, while we were about to re- 
peat the infiltration on the left side, the right 
middle finger started to blanch. In one minute 
the distal half of the finger was completely 
blanched. The right scalenus muscle was in- 
jected with procaine. In about two minutes 
the blanched area began to disappear slowly 
and at the end of four minutes its normal color 
was entirely restored. She stated that this 
was the first time that such an attack had 
lasted less than forty-five minutes. She also 
stated that it was the first time that the left 
fingers had failed to blanch, and that they had 


not done so since the scalenus injection two 
days ago. There was no recurrence of the 
pain on the left side reported at the end of one 
month, and blanching of the fingers had con- 
siderably diminished. 

Thus it will be seen that there is no dis- 
tinct sjmdrome due to a tightened hj^per- 
trophied or otherwise irritated scalenus 
muscle. The S}'-mptoms are variable and 
depend upon which anatomical structures 
are affected. Although in our series of 
seventj'-five cases most of the patients 
shoNved sj'mptoms suggestive of arterial 
compression, there tvere manj'^ patients 
whose s^’^mptoms did not fit into the picture 
of scalenus anticus s^mdrome as it is com- 
monl}’- presented. 

DIAGNOSTIC SIGNS 

A reliable sign is the comparison of pres- 
sure effects upon the scalenus muscle of 
the non-painful side with that of the painful 
side. The head should be held backward 
and tilted awaj’’ from the painful side so 
that palpation of the scalenus muscle will 
be facilitated. At the same time, the thumb, 
placed about an inch above the clavicle, 
forces the posterior border of the sterno- 
cleidomastoid muscle niediall3\ Pressure 
upon the scalenus muscle of the non-painful 
side should be firm and maintained for a 
full minute. Comparison with the painful 
side is then made. In all cases, the tender- 
ness is much greater on the affected side 
and the continued pressure intensifies the 
pain and distress. 

A definite reduction of the oscillometric 
readings denotes marked compression of 
the subclavian arterj’. However, we believe 
that there may be mild compression of the 
subclavian arter^’^ which produces pain 
with no change is oscillometric readings. 
In our series a reduction of skin surface 
temperature of the hand and fingers 
accompanied a decreased oscillometric 
reading. 

Forcing the head back and awaj^ from 
the affected side tightens the scalenus 
muscle and increases the pain. 
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Diminution of the power of the hand grip 
on the affected side is often found. 

A diagnostic procaine infiltration of the 
scalenus anticus muscle is the most de- 
pendable indication of the presence or 
absence of this sjmdrome. 

One problem is to explain why patients 
who present symptoms suggesting a sca- 
lenus anticus syndrome and who obtain 
relief by a diagnostic infiltration of procaine, 
fail to obtain relief of pain when the muscle 
is sectioned. 

In reporting the diagnostic procaine test, 
some obsei^’-ers state that a Horner’s 
syndrome frequentl}^ follows the injection. 
Although it is true that through the sca- 
lenus mechanism there may be irritation 
of the sympathetics, it is a secondar5' 
effect and infiltration of the muscle with 
procaine which results in a Horner’s 
sjmdrome with relief of pain should not be 
considered evidence that the muscle is at 
fault. Anesthesia of the brachial plexus or 
its branches will also cause relief of pain 
even though the scalenus muscle is not at 
fault. 

We believe the answer to this is an 
accurate technic of injection. One reason 
that a Homer’s syndrome often accom- 
panies infiltration of this muscle is that too 
great a quantity of procaine has been 
injected, so that the procaine does not 
remain limited to the confines of the muscle. 
Another is that the needle pierces the sca- 
lenus muscle or misses it entirely so that 
not only maj'- the procaine affect the 
sjunpathetic chain, but it may cause 
peripheral anesthesia due to contact with 
branches of the brachial plexus. 

We wish to stress that sx^mpatbetic or 
brachial plexus anesthesia will relieve pain 
whether or not a true scalenus anticus sxm- 
drome is present. Sympathetic or brachial 
plexus anesthesia does not take place when 
the procaine is limited to the muscle, nor 
does it occur after surgical section of the 
muscle. • 

Therefore, when a diagnostic infiltration 
of the muscle is followed by a Homer’s 
sjmdrome, or bj" numbness in the shoulder. 


arm, or hand, the test should be disregarded 
and repeated on another occasion. 

TECHNIC OF INFILTRATION 

Previousl}’-, we reported a technic of 
infiltrating the anterior scalenus muscle by 
means of a small hypodermic needle. The 
technic has been simplified to make certain 
that the procaine will be injected into and 
remain confined within the muscle. 

The patient’s head is brought over to a 
painful side to relax the sternocleido- 
mastoid muscle. Just above the clavicle, the 
sternocleidomastoid muscle is pushed medi- 
all}^ at the same time forcing the fingers 
inward and downward. At this moment the 
head is pressed to the opposite side and 
retracted. This causes the scalenus muscle, 
which at this level is just behind the 
posterior border of the sternocleidomastoid 
muscle, to become palpable so that it may 
be straddled by two fingers. After locating 
and straddling the muscle the fingers are 
pushed doun firmly causing the muscle 
to bulge between the fingers. A % inch 
hypo-needle is inserted between the fingers, 
directly into the bell}' of the muscle, 2 cc. 
of 2 per cent procaine are injected. 

RESULTS FOLLOWING INFILTRATION 

Complete relief of excruciating pain may 
take place within one minute following the 
injection. If no relief is obtained within 
three minutes, we regard the test as 
negative. 

If the patient obtains immediate relief of 
pain under the conditions specified, and 
the pain returns in a half hour or more, 
it is still regarded as a positive test. Fifty 
per cent of patients with a scalenus 
anticus syndrome will obtain clinical relief 
of pain by repeated infiltration. This is a 
higher percentage than we had reported 
previously. 

If three or four successive injections 
cause immediate relief indicating a positive 
test, and on each occasion the pain returns 
with its former severity, the muscle should 
be surgically sectioned. 
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Patients ^Yho show continued improve- 
ment with successive infiltrations should 
continue with this therapy. If progress 
becomes stationary and the amount of 
residual pain warrants it, the muscle should 
be cut. 

SUMMARY 

1. Symptoms and clinical signs have 
been discussed which are dependent upon 
disturbances of anatomical structures in 
the vicinity of the scalenus anticus muscle. 

2 . A new technic of infiltration of the 
scalenus anticus muscle has been presented. 
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Dry gangrene occurs when the tissues are desiccated by gradual slowing 
of the blood-stream, and typically occurs as a result of arterial degeneration. 
The aO'ceted part becomes dry and wrinkled, discoloured from disintegra- 
tion of haemoglobin, and greasy to the toueh. 
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CHICAGO, 

C arcinoma of the jejunum, like 
carcinoma of the remainder of the 
small intestine while not a rare lesion 
is infrequently seen. An acute mechanical 
obstruction caused by an intussusception is 
uncommon since this complication of small 
intestinal tumors is most often encountered 
in benign lesions, its incidence from sta- 
tistical reports being placed at 17 to 30 per 
cent; the frequency of intussusception in 
malignant tumors of the small intestine is 
given as less than 4 per cent. 

The occurrence of a carcinoma of the 
jejunum in one of the youngest patients 
recorded in the literature of the past ten 
3’’ears complicated by intussusception makes 
this case interesting. 

CASE REPORT 

I. S., a white male, aged twentj^-four, was 
admitted to the Cook County Hospital Decem- 
ber 28, 1940, (surgical sendee of Dr. John B. 
O’Donoghue) with complaints of severe, inter- 
mittent abdominal pain of four days’ duration. 
From the history it was learned that he had 
c.\perienced attacks of abdominal pain during 
the past two years coming on irregularly at 
inten-als of two to four weeks. These attacks 
would be present for several hours and then 
spontaneously leave. He had noted during the 

* From The Department of Surgery, 


ILLINOIS 

preceding three months that both the frequency 
and intensit}'^ of these attacks had increased. 
The pain was described as being sharp, cramp- 
like, located mainlj’- in the umbilical and epi- 
gastric regions of the abdomen and would 
radiate to the back. At times the pain was of 
such severit}’’ that the patient would roll on the 
floor in agony. Nausea was present and the 
patient would induce vomiting for relief. He 
had undergone an appendectomy three years 
previously. One j’^ear following his operation 
the patient was hospitalized for ten dairs, the 
diagnosis of an incomplete mechanical intestinal 
obstruction being made. A selective dj'spepsia 
to cabbage, fatty and fried foods was present. 

On admission the temperature was 99.6° f . 
rectally, the pulse rate 1 1 0, respirations 28 and 
the blood pressure 124 systolic and 80 diastolic. 
The essential physical-pathological changes 
were limited to the abdomen and consisted of 
moderate distention and tenderness on palpa- 
tion over the right upper and lower abdominal 
quadrants. On auscultation, the peristaltic 
sounds were markedlj' diminished and metallic 
tinkles with an occasional rush u’ere heard. 
Examination of the urine gave negative results, 
the leukocyte count numbered 9,500 cells 
per cubic millimeter. 

The patient was treated conseiA'atively with 
Wangensteen suction, parenteral fluids, mineral 
oil by mouth and repeated tap water enemas. 
No improvement of the clinical symptoms was 
observed during the following day and since the 

, Cook Count3- Hospital, Chicago. 
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auscultatory findings of the abdomen were pital. Under spina! metycaine anesthesia the 
indicative of progressiA-e obstruction it was the abdomen was opened through a right para- 
opinion that a mechanical type of obstruction median epigastric incision. The intestinal loops 



Fig. I. Photograph of resected portion of jejunum showing a mucus producing 
adenocarcinoma and adjacent, a jejunal polyp. 



Fig. 2 . Low power microphotograph taken from tumor area of the jejunum (hemo- 

tosylin-eosin stain X i7-5). 


of tlie small intestine was present and surgical of the upper jejunum were markedly distended; 
intervention advised. the lower loops collapsed. A considerable 

Operation was performed by one of us (M. E. amount of serous fluid was present in the peri- 
L.) on the day following admission to the hos- toneal cavity. Two inches distal to the ligament 
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of Treitz a jejunojejunal intussusception was cosal surface it is deformed bj" a peduncu- 
present. This was reduced with ease; however, fated papiilarj’^ mass measuring 3.5 X 3 X 
at this site a firm, constricting, infiltrating mass 1.5 cm. The free surface is cauliflower-like in 



Fig. 3. High power microphotograph taken from tumor area 
showing invasion of the muscularis propria (hemo- 
toxj'Iin-eosin stain X 64). 


was present. In addition several polypi were 
palpable. No enlargement of the lymph nodes 
in the mesentery were palpable, therefore, a 
wide resection of this area together with its 
mesentery was performed. The continuity of 
the intestinal tract was restored bj"^ an end-to- 
end entero-anastomosis. 

The resected specimen was submitted to the 
Department of Surgical Pathologj^ and was 
described as follows: 

“Grossly, the specimen consists of a segment 
of the jejunum measuring 9.5 cm. in length and 
10.5 cm. in circumference. The serosa is a 
light purplish gray in color. At a point 1.5 cm. 
from the mesenteric attachment on its lateral 
aspect the serosa is wrinkled and puckered and 
is a darker reddish gray and is adherent to the 
underlying structures. At this site on its mu- 


character, purplish red in color, firm and infil- 
trates the underlying submucous membrane. 
On the opposite side of the mass is a peduncu- 
lated polj'poid structure measuring 4 X 3 X 
3 mm. attached to the mucous membrane by a 
short broad pedicle 3X1 mm. in diameter. 
The mucosal folds are distinct light purplish 
gray in color. 

“Microscopically^ sections taken reveal a 
mucus producing papillary adenocarcinoma of 
the jejunum.” 

The postoperative course was entirely un- 
eventful, multiple blood transfusions, paren- 
teral fluids, intravenous cevitamic acid together 
with general supportive measures resulted in his 
being afebrile on the fourth postoperative day. 
On his fifteenth postoperative day^ the patient 
was discharged from the hospital. He has since 
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remained well and has had no sjnnptonis of the small intestine from the various 
referable to the gastrointestinal tract. (Figs, i clinics. Ewing^ states that carcinoma of the 
to 5.) small bowel forms 3 per cent of all intestinal 




Fig. 4. Iligh power microphotograph taken from tumor area showing mucus 
producing cells lining the intestinal crypts (hcmotoxylin-cosin stain X 64). 

Fig. 5. High power microphotograph taken from tumor area of the jejunum 
showing the marked anaplasia with an occasional mitotic figure (hemo- 
toxylin-eosin stain X 1280). 


COMMENTS 

From the statistical study given in Table 
I it will be seen that carcinoma of the small 
bowel is relatively uncommon and occurs 
with least frequency in the jejunum. Be- 
cause of this rarity there is some discrep- 
ancy in the reported incidence of carcinoma 


carcinomas. Mayo and Nattrour- in review- 
ing seventy-six cases of carcinoma of the 
small intestine observed at the Mayo clinic 
in the ten years prior to 1936 found that 
carcinoma of the small bowel comprised 
0.62 per cent of all the carcinomas from the 
cardiac end of the stomach down to and 
including the rectum and that carcinoma of 
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the jejunum formed only 0.15 per cent of all 
the carcinomas of the gastrointestinal tract. 

A review of 16,3 18 consecutive necropsies 
performed at the Cook County Hospital 
during the fourteen years from 1929 to 
1943 revealed onlj’’ seven cases of carcinoma 
of the small intestine. Three were in the 
duodenum and four in the jejunum. 


region chiefly in infancy and once reduced, 
rarel}- recurs. Gross causative disease is 
seldom found. 

Manj'' theories have been advanced to 
explain the cause of primarjr intussuscep- 
tion, e.g., excessive lymphoid tissue in the 
terminal ileum (Perrin and Lindsay);’ 
mobile cecum (Leriche and Cavaillon) in- 


TABLE I 

AUTOPSY STATISTICS 


i Carcinoma of 

I 


3 ' cars 

Source 

; No. of 
' Autop- 
j sics 

1 

1 

Small 

I ntes- 
tine 

Jeju- 

num 

Ileum 

Duo- 

denum 

Undeter- 

mined 

Site 

1870-1893 

Vienna General Hospital* 

■ 41,838 

>7 

0 

10 

7 

0 

1886-1891 

Pathologic Institute of Berne*. . . 

I 5.62' 

9 

0 

3 

6 

0 


Zeman* 

21,624 

9 

0 

6 

3 

0 

To -1932 j Johns Hopkins Hospital” 

I II,JOO 

16 

4 

3 

7 


1929-1942 

Cook County Hospital 

'• 16,318 

7 

4 

0 

3 



Total 

i 96,901 

2-8 

8 

22 

26 

2 


* Cited by Hermann Nothnagel (Diseases of the Intestines and Peritoneum, in Nothnagel’s Encj'clopedia of 
Practical Medicine, Philadelphia, W. B. Saunders Company, 1904, vol. 8, pp. 402-404). 


The relative infrequency of carcinoma of 
the small intestine has given rise to manj' 
theories, among which may be mentioned 
the embryonic rest theory of Cohnheim. 
Other authors have attributed the low 
incidence to the absence of abrupt bends 
and irritation as is seen in the sigmoid 
colon and rectum. Carcinoma of the in- 
testinal tract is found at points where there 
is an abrupt change of the lining epithelium 
of the canal, e.g., at the junction of the 
esophagus and the stomach or at the anus 
and rectum. Rankin and Mayo® subscribe 
to the theory that the fluid nature and the 
alkaline reaction of the contents of the 
small intestine may explain the lowered 
incidence of carcinoma of the small bowel. 

In an excellent discussion of intussuscep- 
tion due . to intestinal tumors, Fiske^ 
distinguishes the primary and the second- 
ary group from its causative factor, or an 
acute, chronic or recurrent group from its 
clinical picture. The primary group usuallj^ 
has an acute onset, occurs at the ileocecal 


co-ordination of the autonomic system at 
the ileocecal region where the dual sj’mpa- 
thetic and parasympathetic supply of the 
ileum gives waj' to the single s^TOpathetic 
control of the large bowl. (Fraser.)' 

The secondary' group usuall}'^ has a 
chronic or recurrent onset, occurs in older 
children and adults and tends to recur if 
the causative disturbance is not removed. 
Intestinal tumors, benign and malignant, 
intestinal ulcers due to tj^phoid, dj’senterj' 
and tuberculosis and Meckel’s diverticula 
are the most common underlying lesions. 
Benign tumors are more frequently the 
cause of intussusception than malignant 
tumors. Rankin and Newell® found that 
intussusception occurred in 17 per cent of a 
series of thirty-five cases of benign tumors 
of the small intestine, while in a series of 
fiftj'-five cases of carcinoma of the small 
intestine reported bj' Rankin and Ma3'-o® 
intussusception was encountered in onh" 
two cases (3.6 per cent). 
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Medinger® is of the opinion that malig- 
nant tumors of the jejunum and ileum are 
prone to produce intussusception. This is 
concurred with by Brown and McHardy,^® 
(while Carter, “ Fiske'* and Joyce^- disa- 
gree. Raiford,^^ in reporting eighty-eight 
cases of tumors of the small intestine in a 
series of 1 1,500 autopsies and 45,000 surgi- 
cal specimens found that fifty were benign 
and thirty-eight malignant. The jejunum 
was involved in fourteen instances, five 
cases being malignant the remaining nine 
benign. In Raiford’s series, intussusception 
occurred in 23 per cent of the cases, the 
large majority being caused by benign 
tumors. 

In summarizing the clinical symptoms 
presented in a series of seventy-six cases of 
carcinoma of the small intestine, Mayo and 
Nattrour found that in about 80 per cent 
of their cases a typical clinical history of a 
lesion of the small intestine was obtainable. 
Cramps and epigastric discomfort are the 
most common chief symptoms. Usuall}^ 
there is a history of recurrent short episodes 
of intestinal obstruction, associated with 
cramps, nausea and vomiting. These symp- 
toms occur for three or four months and 
tend to become more frequent and more 
severe. Gas, rumbling and bloating are 
common symptoms. 

A secondary anemia of the microcytic 
h^^pochromic type is generally the case. 
Plunkett^'’ and his co-workers have recentlj^ 
pointed out that the anemia may result 
from the occult bleeding and the inter- 
ference with the absorptive function of the 
small intestine. 

While the average age in cases of car- 
cinoma of the jejunum was found by 
Rankin and Ma^m to be 47.5 years, this was 
later revised by Mayo and Nattrour to 51 
years, the youngest patient in their series 
being thirtj^-two years of age. In Raiford’s 
series of eighty-eight cases of the small 
intestine the youngest patient with car- 
cinoma was thirty-three years of age. 
Joyce reported a case of carcinoma of the 
jejunum with metastasis in a twenty-five 
year old Filipino. In the necropsy records of 


carcinoma of the jejunum from the Cook 
County Hospital the average age was 47.5 
years; the sexes were equally divided. 

SUMMARY 

A case report of a mucus producing 
adenocarcinoma of the jejunum with in- 
tussusception in a white male, aged twenty- 
four, is presented. 

In a review of 16,318 necropsies per- 
formed at the Cook County Hospital four 
cases of primary carcinoma of the jejunum 
were found. 

From a review of the literature carcinoma 
of the jejunum is infrequently seen, having 
an incidence of 0.9 to 0.15 per cent among 
all the carcinomas of the gastrointestinal 
tract. 
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T he Study and treatment of renal 
lithiasis has advanced more in the 
past decade than in all of the preced- 
ing centuries. The diagnosis and inter- 
pretation of pyelograms in stones of the 
urinar}'^ tract has been so perfected that 
only the rare case will be missed in the 
course of a complete urological survejL 
Differential diagnosis between calcified 
abdominal glands, calcification in intestinal 
viscera and gallbladder stones may at 
times be difficult. The reporting of the 
rare and unusual case keeps our minds 
alive to these various possibilities when 
subjective symptoms are vague and uro- 
logical studies are suggestive. In the non- 
opaque calculus of the urinary tract, 
aids such as the wax-tipped catheter and 
the filling defect in the urogram or the 
injection of a non-opaque substance that 
will cling to the stone, usually reveals 
the true diagnosis. Lateral urograms are 
necessary where there is a question as to 
whether or not we are dealing with stones 
in the kidney or in the gallbladder. Careful 
stud}' will usually reveal very accurately 
the correct diagnosis but often the inter- 
pretation of urograms may be very mis- 
leading and the careful reporting of 
unusual cases is doubly important in the 
future reading of similar entities. 

The treatment of urolithiasis, while 
fairl}" well standardized, calls ver}' often 
for the best type of individual managerial 
judgment. What to do, how and when, 
will often depend upon the judgment and 
experience of the clinician, aided not 
only b}' the interpretation of the anatomi- 
cal findings but by the sense of values 
which he may have of the physiological 


abilities of the anatomically distorted 
organs to perform their normal functions. 

The following case is reported because 
there are so man}'^ lessons to be learned 
from it and because a careful study of all 
of the factors involved in the diagnosis 
and treatment of this case add much to 
our knowledge and experience in the future 
management of certain types of urinary 
lithiasis. Seldom does a case carry wuth it 
so much that may be applied to many 
cases. 

CASE REPORT 

S. M., age forty-four, a white male, was 
admitted to the Clinic on November 12, 1942; 
file no. 134404. 

The patient had no chief complaint. The his- 
tory of his present illness showed that several 
weeks before he was apparently in good health 
and had applied for life insurance. Upon ex- 
amination of his urine, an unusually large num- 
ber of white blood cells and some albumin were 
found and he was requested to have this 
checked for some possible urinary tract infec- 
tion belore he was given his insurance. He had 
no subjective s3"mptoms referable to the 
urinary tract or to anj" part of his bodj'. He 
never had been sick in his life. He had worked 
as a plumber ever since he was a ^mung man, 
in all sorts of weather and under all sorts of 
conditions. He had never had an ache or pain. 
He was not subject to colds or sore throats. 
There had been no burning or frequency' of 
urination. He denied all venereal infection. As 
a result of this insurance examination, he 
reported to the Clinic for a complete urological 
survejL prlncipall}' at the request of his 
brother-in-law who is a phj'sician. 

His past medical historj" was essentiallj' 
negative. His ph3'sical findings were normal 
throughout in every particular for a man of his 


From the Department of Urology, St. Vincent’s Hospital, Erie, Pa. 

388 



New Series Vol. LXIIl, No. 3 


Hess — Renal- Lithiasis 


American Journal of Surgery 


age: Blood pressure 130/80; temperature thick tenacious mucopus, making it difficuitto 
98.6°f., pulse 74; respirations 18. wash the bladder sufficiently clear to find the 

On November 12th, his urine was yellowish ureters. Both ureters were dilated but appar- 



Fig. I. Plain film showing a right renal staghorn calculus i8 by 10 by lo cm., a calculus in the left 
renal pelvis and one in the upper portion of the left ureter. 


cloudy; specific gravity 1010; hydrogen ion 
concentration 7.5; 150 mg. albumin. Micro- 
scopically, there were many white blood cells. 
Blood urea nitrogen was 18.2; blood sugar 94; 
Wassermann and Kahn tests negative. 

The cystoscopic examination showed no ob- 
struction to the scope; there was normal blad- 
der capacity. The bladder was filled with a 


ently not inflamed. Catheters were passed to 
both kidnej'^s and urine dripped from the right 
but none from the left. The indigo-carmine test 
was normal from the right kidney, none from 
the left. 

The plain urogram showed a huge staghorn 
calculus filling the right pelvis and calyces. 
On the left side, there was a large 25 cm. 
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calciihis ojjposilc the second lumbar body was seen about the lower calculus. A small 
and an oval one opposite the third lumbar, amount of dye was seen in the bladder at 
(Fig, 1.) thirty and si.vtj- minutes. (Fig. 2.) 



Fig. 2. Thirty minute intravenous pyelogram which shows some secreting renal parenchyma and 
an -intensified sliadow of the staghorn calculus on the right side. The arrow points to a single 
calyx wiiich was functioning in the left kidney, although at operation we had hoped we were 
dealing with an hj'dronephrosis on this side. The left kidnej' was completely destroyed with the 
e.xception of the pyramid draining into the single calyx; and life, with a normal blood urea bal- 
ance, was maintained by the parenchyma that was left on tiie side of the large staghorn calculus. 


A retrograde pyelogram was not attempted 
because of the obvious damage to both kid- 
nej's and following is the report of the intra- 
venous injection. 

Ten and thirty minutes after intravenous 
administration of diodrast, a faint pyelogram 
was seen about the upper left stone. No djm 


No tubercle bacilli were found in the urine. 
The organism cultured was a hemoIjTic 
staphylococcus aureus. Red blood cells 4,600,- 
000; white blood cells 8,600; hemoglobin 94 per 
cent; poljmiorphonuclears 72 per cent; s. lym- 
phocjTes 21 per cent; monocytes 5 per cent; 
eosinophiles 2 per cent. 
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The patient was voiding over a twenty-four waiting for that kidney to recover. After the 
hour period approximately the same amount patient had recovered from this procedure, it 
of fluid that he was ingesting. After studying was hoped that it might then be possible to 



Fig. 3. This is .a lateral view of the bilateral renal calculi and shows the excessive 
size of the calculus in the right kidney, and also shows the single calculus in the 
left pelvis and the one in the left ureter. 


the pyelograms carefully, it was hoped that remove either the large staghorn calculus in 
the stone in the left ureter was blocking a the right kidney, or to remove the right 
calculous hj'dronephrosis on the left side. The kidney completely. 

left kidney was operated upon first. This was A left nephrectomy was done on November 
done with the thought in mind of doing a i6, 1942. The incision was made in the skin 
nephrostomy on this side, removing the stone over the twelfth rib. The rib was removed, 
in the ureter and the stone in the pelvis and transversalis fascia and Gerota’s fascia were 
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opened. A small atrophic kidney bound donm 
with adhesions was found. It was thought best 
to remove same. The ureter was clamped and 
ligated and the pedicle was also clamped and 
ligated. Two cigarette drains were placed in 
the wound. The muscles were closed in laj'crs 
with interrupted catgut and the skin was closed 
with clips. 

The left kidney was found to be small, 
atrophic with a thickened capsule about one- 
quarter of the normal size, one large stone in 
the renal pelvis and a large oblong stone in the 
upper third of the ureter completely blocking 
same. 

A not too une.vpectcd atrophic kidney was 
found. The patient made an unusually nice 
recovery from the nephrectomy, which was con- 
sidered necessary, voided urine normally 
immediatch’ after the operation and con- 
tinued to void normally and had no post- 
operative shock or distress of anj’ kind. He 
was discharged on November 29th, with a 
normal temperature of 98.4 °f., pulse 80, 
respirations 20. His wound was completely 
healed. The urinalysis at this time was: Ap- 
pearance, yellow cloudy; specific gravity 1007; 
hydrogen ion concentration 7.5; 75 mg. 
albumin, ver^’’ few white blood cells in the 
urine and many red blood cells. 

The patient had no pain on his right side. 
He was given the choice of having another 
operation to remove the huge staghorn cal- 
culus and to drain the kidney" or to let things 
ride as thej' were. He elected for the time 
being to forego any further surgery. 

Pathological Report: Tissue: Left kidney. 

The gross examination showed the specimen 
to consist of a small atrophic kidney, a thick- 
ened capsule, and about 6.5 cm. of ureter. A 
stone could be palpated in the ureter and also 
in the pelvis of the kidne}". The capsule was 
stripped with great difficulty and left a surface 
which was granular and irregular in appear- 
ance. On section, ver}^ little if an3' normal 
appearing kidnej"^ tissue was seen. The calices 
were dilated and filled with straw-colored 
material. Both the cortical and the medullarj' 
regions showed an increased amount of adipose 
tissue. The pelvis was dilated and contained 
one stone. This measured 2 bj’^ 1.5 bj" 1.5 cm. 
The mucosa of the pelvis showed hj-peremia 
and a few small pinpoint areas of hemorrhage. 
About 2.5 cm. from the junction of the ureter 
and the kidnej", there was another stone present 
in the ureter which was oblong in shape and 


which measured 2 cm. in length and 5 mm. in 
diameter. Both of these stones were tannish- 
brown in color. The one in the kidney pelvis 
was smooth cxtcrnall^^ whereas the one in the 
ureter was irregular and roughened. The 
ureter was not dilated e.xcept at the point 
where the stone was lodged. 

•MicroscopicalK'a few glomeruli were present. 
All of these showed thickening of Bowman’s 
capsule and sclerosis of the glomerular tufts. 
Other hyalinized glomeruli were also seen. The 
remnants of a few tubules were observed. These 
did not appear to be of much value from a func- 
tional standpoint. Man\' of them were filled 
with pink, homogeneous staining material 
and others showed beginning destruction of 
their epithelial linings. All of the sections 
showed a marked amount of lu'alinized con- 
nective tissue in which K'mphocytcs were found. 
All of the blood vessels including both the 
small ones and the large ones, showed a marked 
amount of sclerosis. 

Diagnosis: Chronic p\-cIonephritis; chronic 
ureteritis; hydronephrosis; renal and ureteral 
calculi. 

CO.M.MENT 

This is a very unusual case of bilateral 
renal lithiasis as the plain film and in- 
travenous pyelograms will show. The 
staghorn calculus in the right kidney 
measures 18 by 10 b^"^ 10 cm. There is 
also a large pelvic stone in the left kidney 
with another one in the upper third of the 
left ureter. Had we interpreted the in- 
travenous urograms correctly, together 
with our cystoscopic findings, we might 
have known that there was an atrophic 
kidney' with one small functioning p3Tamid. 
However, we hardly believed that the 
right kidnej^ containing the huge staghorn 
calculus, had enough functioning paren- 
ch3'ma to sustain life and hoped that Ave 
were dealing with an h3'dronephrotic organ 
on the left side, Avhich could be relieved 
b3' removing the stone in the ureter and 
pelvis, and thought that there might be 
enough renal parench3-ma here to carr3" the 
patient while some operative procedure 
AA’as attempted on the right kidne3^ 

The fact that the patient AA-as S3TOptom- 
less made us belicA'e that the attack on the 
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left kidney should be done first and when 
we found the small atrophic kidney upon 
operation, there was nothing left to do but 
remove it. 

The situation was then carefully ex- 
plained* to the patient and he was told 
that the right kidney apparently was 
functioning sufficiently to maintain normal 
blood urea balance and to sustain life 
and that surgery might be attempted on 
the remaining kidney, with the thought 
in mind that the remaining renal paren- 
chyma would last longer if we were able to 
remove the large staghorn calculus suc- 
cessfully. All of the dangers of infection 
and further injury to the small remaining 
renal parenchyma as a result of infection, 
et cetera, were carefully explained to 
him and, of course, the mortality and 
morbidity possibilities in the event of 
surgical failure to remove the calculus 
completely. We believed that the decision 
for further surger}^ after careful explana- 
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tion, should be left to the patient’s 
discretion. 

'Nephrectomy, of course, would have 
been indicated on the right side if the 
patient had possessed a nearly normal 
left organ. 

It is interesting to note that the blood 
pressure in this particular case is perfectly 
normal. The patient is still alive and 
comfortable six months after the left 
nephrectomy from which he recovered 
verj^ prorhptly and with an uneventful 
convalescence. He is working as a plumber 
every day and is apparently in good health 
and free from symptoms. 

This is the largest staghorn calculus I 
haAm eA'^er seen and the case is particularly 
interesting because of the fact that the 
renal parenchyma on this side has sus- 
tained life for a long period of time and is 
still capable of maintaining normal blood 
chemistry balances. 
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ACUTE HEMORRHAGIC PANCREATITIS 

A NEW ETIOLOGICAL CONCEPT AND CASE REPORT 
Nathan N. Brodie, m.d. and Bernard J. Ficarra, m.d. 
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T here is one disease in surgery which 
is an unsolved problem from many 
aspects. The mortality is high, the 
pathology not entirely understood, the diag- 
nosis infrequently made, and the etiology 
remains within the realm of speculation. 

The factors producing acute hemorrhagic 
pancreatitis as well as its exact cause are 
unknown. The classical concepts of the 
pathogenesis of this disease were promul- 
gated by Wangensteen in 1931, and by 
Dragstedt in 1934. The latter concluded 
that 60 per cent could be explained on the 
old common channel theory, 10 per cent of 
these being caused by stone in the ampulla 
and the remainder by spasm or edema of 
Oddi’s sphincter as reported b}' Archibald. 

In general, McWhorter’s classification 
on an etiological basis is as useful as any 
other system. Accordingly there are three 
major origins of this disease: (i) Infectious 
origin; (2) non-infectlous origin, and (3) 
combinations of two or more factors. The 
infectious group includes all avenues of bac- 
terial invasion. The non-in fectious heading 
is subdivided into the mechanical or 
obstructive causes, chemical factors due 
to bile, the degenerative changes and 
traumatic pancreatitis. 

Another contribution to the etiology of 
this disease was made by Binet (1929) 
when he reported his experimental work. 
He postulated the humoral syndrome of 
hemorrhagic pancreatitis. Other men as 
Weiner (1939) advanced the belief that 
alcohol in some way was related to the 
causation of this disease. 

Within the past decade, experimental 
evidence has been published by European 
investigators and authors which lends 


credence to another etiological factor, 
namely, anaphylaxis. Smull has termed 
this, pancreallergy. Predisposing causes to 
this state of allergy has been attributed to 
trauma, alcohol, adiposity, arteriosclerosis, 
gastrointestinal disturbances, especially 
gastroduodenltis, chronic cholecystitis, and 
cholelithiasis. In most instances these 
states, with the exception of bilar\- tract 
disease, are considered secondary con- 
tributing causes. Those with inborn allergic 
sensitiveness of the pancreas or sphincter 
of Oddi may develop repeated attacks of 
pancreallergy without a predisposing factor 
present. In the majority of cases chronic 
cholecystitis and cholelithiasis with or 
without the associated chronic pancreatitis 
and the usual presence of micro-organisms 
are the most potent agents sensitizing the 
sphincter of Oddi. 

In substantiating the allergic basis for 
pancreatitis, some authors have postulated 
anaphj’lactic shock as the cause for the 
disease. It is described as an anaphylactic 
shock of the neurovegetative system. 
This shock has been produced experi- 
mentallj'- bj' foreign proteins or b}' sub- 
stances which are toxic for the tissues. 
The French experimenters, Couvelaire and 
Bargeton, attempted to investigate the 
provocation of pancreatitis in 1933. 

Experiments were carried out on six 
dogs. All were operated upon during the 
process of digestion. Gentle handling elimi- 
nated the traumatic factor. Horse serum 
was used as an anaphylactic substance. 
When sacrificed the pancreas showed slight 
hemorrhagic suffusions and hemorrhagic 
edematous congestion. The involvement 
of the pancreas was secondary. All the 
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viscera sho^Yed multiple hemorrhages. The 
second animal vas sensitized by an intra- 
venous injection of 20 cc, of horse serum. 
After twenty-three days a laparotomy 
under local anesthesia was performed. 
Four cc. of horse serum was injected into 
the pancreaticoduodenal vein and 0.5 cc. 
directlv into the glandular tissue; later 
the vein was ligated. Signs of generalized 
shock were . almost completely absent. 
A dilTuse localized persistent pancreatic 
edema appeared immediately. Twenty- 
four hours later the dog was in good condi- 
tion. It was sacrificed. The autopsy re- 
vealed some scrosanguineous fluid in the 
peritoneal cavity with many white spots 
of fat necrosis on the omentum. The 
pancreas was edematous and contained 
scattered multiple hemorrhages of irregular 
distribution. The third and fourth animals 
presented a similar picture following identi- 
cal treatment. The fifth and sixth dogs 
were controls in the experiment. From 
these experiments the authors drew the 
conclusion that edematous and hemor- 
rhagic pancreatic lesions can be produced 
experimentally on the basis of local 
anaphylaxis. 

An Italian investigator, Bezza, investi- 
gated this problem in 1938. He was able 
to produce in dogs, with almost absolute 
constancy, the pathological picture of 
acute pancreatitis. Both macroscopic and 
histological pathological evidence was of- 
fered. In one hour he could produce 
by Arthus phenomenon an acute dilTuse 
pancreatic edema. Later at variable 
hours hemorrhage would appear, as well 
as steatonecrosis without an inflammatory 
reaction. 

Dr. Bezza experimented with sixteen 
dogs each of which received 8 cc. of normal 
horse serum subcutaneously for five con- 
secutive days. In thirty-five to forty 
days the dogs would be sensitized as 
proved by means of the Ascoli precipitation 
test. Then by means of laparotomy, 
according to Brocq’s technic, 5 cc. of 
normal horse serum was injected into the 
duct of Wirsung. Half of sixteen dogs 


were injected during the process of diges- 
tion; the others were injected while 
fasting. The d^gs were sacrificed at differ- 
ent intervals of time. By this procedure 
of sensitivity, he produced a pathological 
picture in dogs which was pathologically 
similar to acute hemorrhagic pancreatitis 
of human beings. 

At Kings County we have encountered 
a case of pancreatitis which we believe 
has some association with anaphjdaxis. 
As previous!}' mentioned the sensitizing 
factors are frequently chronic cholecystitis 
with cholelithiasis. The precipitating cause 
was sodium morrhuate employed in the 
treatment of varicose veins. 

Allergic reactions following the injection 
of sodium morrhuate are not unknown. 
The mechanism in the production of 
allergy with this drug is not fully under- 
stood. Rosenzweig studied this problem. 
After studying a large series of cases, in 
which sodium morrhuate was used, he 
found very few reactions (about 12 per 
cent) with the first injection of the anti- 
genic substance; the majority or 87 per cent 
of reactions take place during the course of 
treatment. Some reactions can occur as 
late as the twenty-third injection. Au- 
thorities are not uniform as to the cause 
of allergy with sclerosing solutions of 
sodium morrhuate. Some (Rosenzweig et 
al.) believe that it may be due to a protein 
fraction in the sclerosing substance. Other 
(Zimmerman and DeTakats) maintain 
that the allergic-like responses may be 
due to saponified fatty-acids themselves 
or to an admixture with liver proteins, or 
to hemolysis caused by the solution and 
resulting in the liberation of a protein 
substance. 

Whatever the mechanism may be in the 
production of allergic manifestations with 
sodium morrhuate, is not pertinent here. 
We believe that the case presented may be 
demonstrable of pancreallergy, due to 
this drug. In this instance the diagnosis of 
acute hemorrhagic pancreatitis was estab- 
lished and confirmed by operative examina- 
tion. The conclusive operative findings 
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were as follows: An abundant blood stained 
abdominal fluid was present. (Culture of 
this fluid demonstrated non-hemolytic 
streptococci and staphylococci.) The omen- 
tum, mesentery, and serosal surface of 
the visible abdominal organs contained 
innumerable small whitish j’cllow plaques 
indicating true fat necrosis. The pancreas 
was dark red in color and markedly 
enlarged. The gallbladder was distended 
and contained numerous multifaceted 
calculi. 

CASE UEPOUT 

The patient was a forty-eight year old 
housewife who entered Kings County hospital 
on November n, 1942, with a chief complaint 
of generalized abdominal pain. The pain be- 
gan four days before admission at which time 
it was sudden in onset, diffusely distributed 
over the abdomen, radiating to the right flank 
and down both legs. Later it radiated to the left 
shoulder and interscapular area. The initial 
onset of pain followed by eight to twelve hours 
a weekly injection for varicose veins at another 
hospital. The patient vomited at the onset of 
the pain. Vomiting was always preceded by 
nausea. As the pain increased in severity, the 
patient’s abdomen became distended. She was 
admitted finalb' to Kings Countj’ hospital. 
At the time of admission, the fourth daj' of her 
illness, she had not had a bowel movement in 
- forty-eight hours. The only nourishment in 
three daj^s was a little tea and ginger ale. 

For three weeks prior to her hospitalization, 
the patient received weeklj' injections of i to 
2 cc. of sodium morrhuate for bilateral varicose 
veins. Four months before she had an attack 
similar to this present illness, not known 
whether preceded by any injection therapy. 
However, this former illness was transitory, 
lasting three days and much milder in intensity. 
Ten years ago she was told that she had kidney 
trouble. There was no historj' of accidental 
injuries or operations. 

Physical examination on admission revealed 
a well developed, well nourished, white, obese 
female, forty-eight years of age in acute distress 
and shock. Blood pressure was 90/60, pulse 120, 
fair qualitj'^ and tension, temperature io 2 . 2 °f., 
respirations were 38, rapid and shallow; slight 
dyspnea was noted. Examination of the head 
and neck revealed nothing unusual. Heart 


sounds were distant with a questionable mitral 
systolic murmur. Respirations Avere rapid and 
shallow. There was no alteration of percus- 
sion sounds but bilateral basal moist rales 
posteriorly were heard. The abdomen was dis- 
tended, tender throughout with a point of 
maximum tenderness in right upper quadrant 
but not tympanitic. There was moderate 
tenderness in the right costovertebral area and 
peristalsis was audible. The onh' significant 
finding in the rectum was a soft bulging mass 
of the right rectal wall. The extremities showed 
marked bilateral varicose veins; some were 
indurated. 

Laboratory data on admission to the medical 
service were as follows: White blood cells 12,800 
with 80 per cent poKmorphonuclears; rod blood 
cells 3,810,000; hemoglobin 65 per cent; urinal- 
ysis revealed positive albumin. Impression: Per- 
forated acute gallbladder or peptic ulcer. 

Three hours after admission the patient was 
transfered to the surgical service and again 
examined and found to have a diffusely rigid 
abdomen, most marked in the upper half of 
the abdomen. Marked tenderness was elicited 
in the right upper quadrant and to the right of 
the umbilicus. A mass was felt in the right up- 
per quadrant. The mass moved easily with 
respiration. There was no obliteration of liver 
dullness. The palpable mass was believed to be 
gallbladder. 

Following the intravenous administration of 
fluid and plasma it was decided to perform a 
laparotomj' (seven hours after admission). At 
this time the pulse was 90 and the blood pres- 
sure 115/78. 

The patient was operated upon and expired 
during the operative procedure as the fascia 
was being closed. The procedure Avas an ex- 
ploration of the abdominal A-iscera, folloAved 
by cholecystostomy. The patient Avas under 
ether for fifty-four minutes at the time of death. 
Sulfathiazole was placed into the peritoneal 
cavity. Drains AA-ere inserted to the body of the 
pancreas and under the gallbladder. 

The peritoneal caA’itj' contained 1,500 cc. of 
hemorrhagic fluid. The greater omentum, 
mesentery, and serosal surface of the visible 
abdominal organs Avere studded with numerous 
areas of necrosis. The pancreas Avas slightlj' 
enlarged, soft in consistency, hemorrhagic in 
appearance, reddish broAA-n in color. The gall- 
bladder was distended and contained numerous 
multifaceted calculi. 
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Operative Diagnosis: (i) Acute hemorrhagic 
pancreatitis; (2) subacute cholecystitis with 
cholelithiasis. 

CONCLUSION 

It is not proved beyond all doubt that a 
direct causal relationship exists between 
the disease entity found at operation and 
the injection received by this patient. 
Nevertheless, in view of the experimental 
evidence found in the literature, this 
anaphylactic etiological concept should 
not be entirel}'^ disregarded. A thought 
is advanced, therefore, that in the patho- 
genesis of acute pancreatitis one ought to 
consider in association with other causes, 
the theory- of anaphjdaxis. With the 
postulation of this theory, it is hoped that 
other clinicians and experimenters will 
substantiate this contention with addi- 
tional evidence. 
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POLYPOSIS OF THE GALLBLADDER* 


REPORT OF A CASE DIAGNOSED PREOPERATIVELY BY 
ROENTGENOLOGIC EXAMINATION 
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T his case of poL'posis of the gall- 
bladder is reported for three reasons : 
(i) Rarity, as shown by a paucity of 
reports or descriptions in the literature, 
(2) proph3dactic importance, because of a 
possible predisposition of the polypoid 
growths to carcinoma, and (3) interest, 
because of the preoperative roentgen diag- 
nosis and to stimulate further such diag- 
nosis in these cases. 

CASE REPORT 

N. W., female, age fifty-two, was admitted to 
the Henry Ford Hospital on Februarj" 24, 1942, 
complaining of bleeding from the rectum, 
weight loss, and abdominal distress centered in 
the epigastric region and left lower quadrant. 
Bleeding from the rectum had become increas- 
ingly frequent during the past two months, with 
a loss in weight of ten pounds over the same 
period. This loss of weight was proportionately 
sizable as the original weight was 104 pounds. 
The epigastric distress had been intermittent 
for three months and was associated with 
nausea and vomiting only in the last few days. 
Pain in the left lower quadrant was definitely 
relieved defecation. 

Physical examination was essentialljr nega- 
tive. Proctoscopic examination revealed multi- 
ple small polypoid growths in the rectal canal 
about and above the first rectal valve. Surgical 
consultation concerning the epigastric pain 
suggested cholecystitis, with no e^ddence of 
masses. Surgical removal of the rectal polyps 
revealed them to be benign. Pelvic examination 
demonstrated only senile mucosal changes, with 
senile atrophj^ of the uterus and adnexae. 

Among the diagnostic procedures the blood 
count showed onij" slight anemia with the 
hemoglobin 12.5 Gm., red blood cells 4.32 mil- 
lion, white blood cells 4,750, and a normal dif- 
ferential count. Blood cephalin cholesterol was 


3 plus, and fasting blood sugar 80 mg. Urinalj'sis 
showed a few leucocytes and 2 plus epithelial 
cells, specific gravity i.oio, and albumin and 
sugar negative. Examination of the stool some 
time after removal of the polyps in the rectum 
revealed no blood, no mucus, one plus bile, 
and was otherwise negative as was the culture. 
Fractional gastric analj^sis showed 4 plus 
mucus, and was negative in other respects. 
Transduodenal biliar}" drainage revealed ab- 
sence of “B” bile. Gastrointestinal roentgen 
examination demonstrated normal serial films 
of the stomach. No organic defects were ob- 
served on barium studies of the colon. Chole- 
cystograms (Fig. i) taken February 28, 1942, 
showed “the gallbladder shadow well visualized 
in the 12 and 16 hour examination. There are a 
number of small negative shadows of sharp 
outline. These are somewhat different than the 
usual negative shadows due to gallstones, rather 
we believe that the possibility of polypi of the 
gallbladder will have to be considered.”* 

The patient was discharged at this time for 
follow-up treatment in the out-patient clinic 
mainly for psychologic reassurance because 
of her intense fear of “cancer growth,” and to 
attempt to re-establish her v'eight. She v'as 
readmitted into the hospital on April 30, 1942, 
for cholec3"stectomy. Blood examinations at this 
time showed only slight increase in red blood 
cells to 4.59 million, hemoglobin 12.5, white 
blood cells 4,850. Serial bromsulfalein examina- 
tions were normal. Blood cephalin cholesterol 
was 4 plus. Preoperative preparation included a 
high protein, high carbohydrate diet. 

Operation was performed in May 2, 1942, by 
one of us (H. N. H.) using ethylene-ether 
anesthesia. The abdomen was opened b}" trans- 
verse incision through the right rectus muscle 
and sheath about 3 cm. above the umbilicus. 
Abdominal exploration of the genitalia, stom- 
* Quoted from x-ray diagnosis by Dr. Howard P. 
Doub, Chief Roentgenologist, Henry Ford Hospital. 


* From the Division of General Surgery, Henry Ford Hospital, Detroit. 
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ach, duodenum, pancreas, intestines, common were defmitelj’^ pedunculated. No stones were 
duct, and liver revealed no abnormality. The present and otherwise the gallbladder did not 
gallbladder was small and although the walls appear diseased as seen in Figure 2. The abdo- 

\ 




Fig. I. Photograph of opened specimen showing two polyps of the gallbladder. 
The fundus is to the left, the cystic duct end to the right. The polyps are out- 
lined against a b.ackground of paper and the dim outline around the polj'ps 
is caused by water on the paper. The very thin pedicles are clearly shown. 
It is difficult to recognize in this photograph the four flat papillomas which 
arc also present. 



A . . ® . 

Fig. 2. Two views of the gallbladder region after dye administration showing roentgenologic outline of polyps 

of the gallbladder. 


were thin no masses could be palpated in it. 
It was removed from the duct upward with 
separate ligation of the duct and the artery 
supplemented by transfixion of the duct. The 
gallbladder when opened was found to contain 
clear, j'^ellow-brown bile and about a half dozen 
small poh^js of the fundus regioui two of which 


men was closed in layers with interrupted 
sutures of silk throughout. A cigarette drain 
was brought out through a stab incision 2 cm. 
above the main wound. 

The specimen consisted of an opened gall- 
bladder measuring 7 by 3 cm. The serosa was 
smooth, the wall was not thickened, and the 
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mucosa was ycllowish-grccn and smoolli. Tlicrc 
arc three, 2 mm. masses connected lo the 
mucosa with slender stalks measuring 0.5 cm. 
in length. These polypoid masses were the same 
color as the mucosa. Microscopically, there was 
infiltration of round cells in the wail of the gall- 
bladder. The mueosa also contained a similar 
round cell infdtration and had hypertrophied 
at one point with the production of a polypoid 
adenomatous growth. This appeared benign 
in character. Impression: Polyposis of the 
gallbladder. 

The postoperative course was uneventful. 
Treatment included large atnounts of glucose 
and cevitamic acid. No complications devel- 
oped, except for slight anemia. The dr.iin was 
removed in four days, and the usual slight 
serous drainage persisted for three days from 
the drain wound. Tiic patient was discharged 
twelve days after operation and was followed 
in the out-patient clinic for three visits, the last 
being one month postoperative!}’ at which time 
she had no complaints. 

CO.MMENT 

Kirklin (1931) reported that in theseven- 
teen-year period preceding 1931, at the 
Mayo Clinic papillomas were found in 8.5 
per cent of more than 17,000 gallbladders 
surgically removed. He reported that the 
polypoid masses are small, seldom larger 
than I cm. in diameter, and ma}' be single 
or multiple. When multiple there are 
usuallj" not more than two or three and 
they tend to occur more often in gall- 
bladders which are othertvise normal or 
present only faint microscopic signs of 
disease, but they may occur also in asso- 
ciation with chronic catarrhal cholecystitis 
and with cholelithiasis, especiall}^ with a 
single stone. In only one instance was 
carcinoma noted among the 1,400 cases of 
gallbladder papilloma seen at the Mayo 
Clinic. This applies, however, onl}' to the 
time of operation and does not mean that 
some others of these might not have become 
malignant later. Kirklin reported four 
cases at that time with roentgenologic 
diagnosis of papilloma confirmed at opera- 
tion. In a later report (1933) he stated 
that he had made such a diagnosis in fift}’- 
one cases. Operation was performed in 


fifteen cases and in fourteen cases the 
diagnosis was confirmed, while in the last 
instance only small cholcstcrin stones were 
found. 

In 1931 , Hcfkc reported a case diagnosed 
roentgcnologically while Moore (1935) 
reported two cases in which the diagnosis 
could lu'n'c been made, but was not done 
until after operation when the films were re- 
viewed. In another of Moore’s cases of 
adenoma, such a diagnosis was made before 
operation. Phillips (1933) reviewed the 
group of 500 gallbladders surgically re- 
moved at the Mayo Clinic between 1923 
and 1929 which proved to contain one 
papilloma or more. Tiicy occurred espe- 
cialh’ in females, during the fourth and 
fifth decades of life, and in early disease of 
the gallbladder. Concerning malignancy, 
Phillips states: “Malignancy was seen 
in only one of my group of 500 papillomat- 
ous gallbladders, and even in that instance, 
not ctiologically associated with papilloma. 
It would not appear that malignancy 
would occur any more frequently in papil- 
lomas than in adjoining villi, since papil- 
lomas are only hyperplastic villi laden with 
cholesterol.” 

SUMMAKY AND CONCLUSIONS 

A case is reported of polyposis of the 
gallbladder in a fifty-two year old woman 
diagnosed preoperatively by roentgen ex- 
amination. A study of the literature reveals 
that papillomas of the gallbladder maj- 
occur in about 8 per cent of surgicallj' 
removed specimens. The condition is espe- 
cially apt to occur in females and during 
the fourth and fifth decades. Papillomas of 
the gallbladder are associated with earl}" 
disease of the gallbladder, they occur in the 
fundus and may give rise to symptoms of 
cholecystic disease. 

The possibility that papillomas of the 
gallbladder may be a source of carcinoma 
is to be considered but is as yet unproved. 
The realization that these lesions can be 
diagnosed roentgcnologically is of great 
value in preventing this latter complica- 
tion. Observations of a series of papillomas 
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diagnosed roentgenologically and followed 
in selected instances over a period of time 
presents the only sure means of deciding 
whether these lesions do lead to carcinoma. 
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Two-thirds of all human cases of actinomycosis occur in the neck and 
face. There is increasing evidence that the raj"^ fungus gains entrance 
through a wound of the buccal mucosa, particularly after tooth extraction. 



ABDOMINAL PREGNANCY 

CASE REPORT 

Samuel A. Dibbins, m.d.* 

Surgeon on Staffs of Lowell General and St. Joseph’s Hospitals 
LOWELL, MASSACHUSETTS 


A BDOMINAL pregnancy, while not 
uncommon, is regarded as one of the 
rarer complications of pregnanc^L A 
large number of cases have been reported 
and much interesting literature has been 
published on this subject. Each case of 
abdominal pregnancjr has been considered 
unusual enough to justify reporting from 
its individual standpoint. 

I am submitting the following case as 
being of special interest, first because the 
patient had been operated upon a year 
previously for an extra-uterine pregnancj^ 
and second because following her discharge 
from the hospital at this time she was 
readmitted a month' later for removal of 
the placenta. 

The interesting feature in these cases is, 
of course, what is going to happen to the 
placenta: (i) it is usually absorbed; (2) it 
may undergo necrosis and subsequent 
infection and form an intra-abdominal 
abscess which may later necessitate drain- 
age; (3) the mass may become calcified as 
in any other foreign body in the abdomen 
and wall off. The first condition is the most 
likely to happen. There is a report of a case 
in the American Journal of Surgery for 
December, 1931, in which the placenta was 
left in and the abdomen was opened a year 
and a half later, at which time there was no 
sign of any placenta and no membranes 
could be found. 

In the case herewith reported the fetus 
was a lithopedion, apparently full term; 
the thighs and legs were almost stony hard, 
as were the upper extremities. There did 
not seem to be any chin and this is in keep- 
ing with the findings of other men, about 
30 or 40 per cent of fetuses in abdominal 


pregnancy presenting the appearance of 
monstrosities. The fetus in this case 
weighed 9 pounds, 4 ounces. 

CASE REPORT 

I. W., a white female, age twenty-three years, 
was admitted to the Lowell General Hospital 
on December 6, 1941. The patient had had an 
extra-uterine pregnancy one j^ear ago for which 
she was operated upon and at which time a 
suspension of the uterus was done. She had had 
a previous appendectomj’- many 3''ears ago. 

Upon her return from the hospital following 
the operation for this extra-uterine pregnanc5L 
she continued to have abdominal pain of a 
crampj'' nature and this became so severe that 
she was hospitalized twice during the month of 
March for a few da^'s each time, and she 
claimed that she did not get relief from the 
pain. Up until March her periods had been 
regular. Her periods stopped in March and she 
did not menstruate again. 

She was seen for the first time in June and 
a vaginal e.xaminatlon at that time showed an 
enlarged uterus, which seemed in keeping with 
a three months’ pregnancy. She still complained 
of generalized abdominal discomfort but I saw 
her several times during the summer and she 
had some discomfort but was up and about, 
leading a normal life e.xcept for the more than 
usual amount of abdominal pain. 

I examined her in October and noted that the 
position of the uterus was transverse and 
rather high. The fetal heart was good, blood 
pressure and urine within normal limits. I saw 
her at times during October and November and 
her abdominal pain was so acute that she re- 
quired codeine and sal codeia for its relief. I 
saw her the last time prior to her hospitaliza- 
tion about the 19th of October. At that time 
the fetus was still Ij'ing transversely" and the 
fetal heart was good. Blood pressure and urine 
still normal. 
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She was not seen again until the day of 
admission to the hospital when her family 
called and said she had not had a bowel move- 
ment for the past five days, even with the use 
of various cathartics. She was seen at her home 
and was ob\dousl3' having severe abdominal 
discomfort. She was at term. The fetal heart 
could not be heard at this time and the patient 
stated she had not felt any movement for five 
or six days. The fetus was still lying trans- 
versely and high. Blood pressure Avas good; the 
heart action was a little rapid, pulse of 1 1 2, but 
otherwise negative. 

On admission to the hospital an .v-ray was 
taken, showing . a full term fetus, transverse 
position; the fetus was very high in the ab- 
domen with the head lying on the left, breech 
on the right. It was recommended that she 
have a cesarean section for the removal of a 
high transverse fetus, the family being notified 
that it was believed the fetus was dead and that 
this was the only proper method of delivery 
in this case. 

I had a premonition that this Avas going to 
be a diflicult operation and had a blood donor 
in readiness and soon after the anesthesia A\’as 
started we began the use of saline intraA'e- 
nously, and Avhile operating shifted over to 
blood and gave the patient a transfusion. 

The abdomen Avas opened in the midline 
from the symphysis to the umbilicus, cutting 
out the old scar of the operation for extra- 
uterine pregnancy. The peritoneal caAuty AA’as 
opened AA-ith difficultj'. Considerable adhesions 
Avere encountered and once inside the peri- 
toneal cavity AA'hat seemed to be an enlarged 
uterus, extending up about three to four 
inches aboA^e the umbilicus, presented itself. 
This AA'as not the usual clear cut appearance of 
a uterus but all sorts of adhesions and scar 
tissue presented themseh'es. At the fundus 
there AA-as a bluish area about tAA’o inches in 
length AA-ith soft tissue pouting through. I still 
Avas not thinking in terms of abdominal 
pregnancy and thought this AA-as a rupture of 
the uterus, possibly AA-ith a pouting through 
of the placenta and a scarring OA^er, and antici- 
pated that behind this mass probably AA-ould 
be the fetus. 

This area AA-as incised and a finger inserted 
into AA-hat seemed like placental tissue, rather 
spongy, and bleeding rather easily, but no 
fetus. I kept going back to the fundus of the 
uterus and feeling this indurated mass of 


tissue, AA-hich seemed to separate up into the 
upper abdomen and AAdiile doing this CAudently 
ruptured into the amniotic sac for immediately 
there Avas a spill of meconium. The hand Avas 
thrust in further and the fetus found. The 
fetus AA-as remoA^ed AA-ith great difficulty; it 
proA^ed to be a lithopedion, apparent^" full 
term; the thighs and legs almost stony hard, 
as AA-ere the upper e.xtremities, and there did 
not seem to be any chin. EAudently on ruptur- 
ing the membranes a A^ein AA-as either ruptured 
in the membrane itself or in pulling the baby 
out of the abdomen the placenta AA-as separated 
from its underlying tissue, and profuse bleeding 
ensued, just as if one had turned on a faucet. 

Fortunately, the patient Avas being given 
blood transfusion but she AA-as losing blood 
much more rapidly than she AA-as getting it. 
I tried to pack off the area AA-ith large sponges 
and tOAA-els AA-here I thought the blood AA-as 
coming from, but the bleeding did not seem 
to stop. Finally, I pressed on the aorta itself 
and continued to pack, and after four or fn-e 
minutes the bleeding Avas stopped. The cord 
AA-as cut close to the placenta and it AA-as belieA-ed 
that there Avas nothing else to do but leave the 
placenta in situ. As far as could be determined, 
the placenta Avas attached to the top of the 
uterus at the fundus, to the greater omentum, 
and possibly- to the greater curA-ature of the 
stomach. I rapidly Avhipped together the inci- 
sion I had made into Avhat proved to be the 
placenta, and then A-ery quickly closed the 
abdomen tightly, AA-ithout drainage. 

The donor aa Iio had been present and given a 
pint of blood AA-as still in the ante room; he Avas 
recalled and another 300 or 400 cc. taken and 
gh-en to the patient. 

At various times during the operation, after 
the bleeding stopped, she AA-as pulseless, AA-ith no 
blood pressure. At the close of the operation, 
after haA-ing receh-ed the transfusion and 
2,000 cc. of saline, her pulse had returned AA-ith 
some A-olume. 

In all she receiA-ed 1,000 cc. of blood on 
December 6th, 550 cc. on December 7th, and 
460 cc. on December 8th. 

At the time of her discharge from the hospital 
she AA-as running a Ioaa- grade temperature, 
99° to ioo°F. doAA-n in the morning and occa- 
sionally going seA-eral days AA-ithout any fcA-er. 
She AA-as discharged to her home in the ambu- 
lance on December 24th, the AA-ound clean and 
AA-ell healed. 



404 American Journal of Surgery Dibbins — ^Abdoniinal Prcgnaiicy 


March, 1944 


About a week after her discharge she began to 
show signs of placental absorption and began 
to run a fluctuation of temperature; having a 
rather high afternoon temperature, with a low 
morning excursion. Her color became poor and 
it was soon evident that she was getting a 
tremendous disruption of her red blood cells 
from the toxicity of the absorbing placenta. 
She was readmitted to the hospital on January 
8th with a red blood count of 2,920,000. 

An endeavor was made by transfusion to 
keep her blood picture ahead of her destruction 
but this proved unsuccessful, so that in spite 
of her poor condition it was believed there was 
nothing else to do but to operate and remove 
the placenta. In spite of 2,000 cc. of blood her 
red count went to 1,870,000 and the hemoglobin 
to 37 per cent. 

On January 15th, the abdomen was opened 
by a left rectus incision and a black, foul smell- 
ing, necrotic placenta was found which was 
adherent to the sigmoid, mesenterj' of the small 
bowel, and small bowel and uterus. Where the 
placenta was picked off the sigmoid, a hole was 
left about one and one-half inches in diameter 
and this was repaired with several layers of 
interrupted silk sutures. Fivegm. of sulfathiazole 
were left in the cavity and two cigarette drains 
packed into the cavity. Her condition at the 
close of the operation was fair. 

On Januarj' i6th, the red count had increased 
to 4,001,000 and the hemoglobin to 96 per cent. 
On January 17th, she was given 750 cc. of 


blood. At this time she developed an edema of 
the lower extremities. 

On Januarj' i8th, she showed evidence of a 
cardiac arrhj^hmia which responded to digi- 
foline. The red count was 5,003,000 and blood 
chlorides 430 mg. She was given 250 cc. of 
plasma. 

At times on doing the dressing there was a 
suggestion of a fecal odor, and on Januart' 23rd 
a fecal mass about the size of an English walnut 
was removed. The discharge of fecal material 
graduall}^ became less and on discharge from 
the hospital, March 8th, the fecal fistula was 
still present but vety slight in amount, the 
Avound granulating in nicely. She still had 
occasional edema of the left lower extremity 
and it was believed that there was some pelvic 
phlebitis which accounted for this condition. 
Her red blood count on discharge was 4,260,000 
with a hemoglobin .of 88 per cent. 

In all, during this hospital admission, she 
received 750 cc. of citrated blood and 250 cc. 
of plasma. 

She was seen at her home during the next 
two or three weeks. The fecal fistula practically 
closed and she was up and about, walking out 
of doors. The edema' of the left leg was still 
present but not bothering her as much. She 
Avas eating Avell and her boAvels moved normally. 
She had menstruated Avhile in the hospital and 
continued to ha\"e normal periods after return- 
ing home. About the first Aveek in May she 
returned to her Avork as a secretary. 





CONGENITAL TERATOMA OF THE THYROID--*- 


CASE REPORT 


Paul W. Sutton, m.d. and 

Assistant Professor of Clinical Surgery, College of 
Medicine of the University of Cincinnati 


Edward W. Gibbs, m.d. 

Assistant Attending Surgeon, 
Cincinnati General Hospital 


CINCINNATI, OHIO 


T eratomas of the thyroid gland 
are of sufficient rarity to warrant the 
report of another case. In 1935, 



Fig. I. Lateral .v-ray film of neck showing relative size 
and location of tumor. 


Pusch and Nelson^ published a review of 
the literature and collected fort^'-three 
cases. However, fifteen of these had been 
described before the microscope was in 
general use; and although many of them 
were undoubtedly true teratomas, they 
could not be classified as such. The remain- 
ing tw'enty-eight cases were accepted as 
authentic and the authors added a case 
from their own e.xperience. 

In 1938, Potter- reported a similar case 
thus bringing to thirty the total number of 
histologically proved cases in the literature. 

Boyd® defines a teratoma as “a tumor 
consisting of different tissues or organs 


derived from more than one primitive 
germ laj’er.” These lesions when found in 
the thjToid are usually in the lateral region 
of the neck. They frequently interfere 
with normal deliver}^ of the fetus and many 
of the reported cases were found in stillborn 
infants. 

The following case is a typical example of 
a teratoma of the thyroid. It does not 
demonstrate anj'- features which have not 
been described but is of interest because it 
was surgically removed from a living infant 
and because it appeared clinicallj^ to be a 
midline tumor of the neck. 

CASE REPORT 

J. L. J. No. 37743, a three months old female 
negro infant was admitted to the general 
surgical sersdce of the Children’s Hospital on 
November 27, 1942. The mother complained 
that since birth she had noted a mass in the 
infant’s neck and that its respirations had been 
heavy. 

The infant, the mother’s first child, had been 
born at full term after two hours of labor. She 
was delivered spontaneous^'' as a vertex pre- 
sentation without complications. She had re- 
ceived onlj^ breast milk since birth without 
complimentary feeding. The child had suffered 
no illnesses and had received no immunizations. 
The family history was negative except for a 
goiter in the mother and epilepsy in a maternal 
cousin. 

At birth the mother had noted a swelling in 
the neck which was about the size of a golfball. 
Since then it had always been present but had 
varied in size occasionally, at times becoming 
larger and at other times smaller. There was no 
history of inflammation in the area. The mother 
had noted also that the babj’’ breathed noisily 


* From the Department of Surgerj’ of the College of Medicine of the University of Cincinnati and the Children’s 
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Stereoscopic .v-ray examinations of the soft 
tissues of the neck (Dr. M. G. Reineke) showed 
slight irregularity of the anterior tracheal wall 
due to pressure from an area of enlargement in 
the soft tissues. There was dilatation of the 
pharynx, suggesting a partial obstruction at the 
laryngeal level but no abnormalities were seen 
in the soft tissue immediately anterior to the 
spine. 

The clinical diagnosis was tumor of the 
thyroid gland or thyroglossal duct cyst. 

On December 3, 1042, the mass was removed 
at operation under endotracheal ether anes- 
thesia. A transverse incision was made over the 
swelling in the neck. After rcllecting the skin 
and piatysma upward and downward, the 
underlying strap muscles were separated in the 
midlinc of the neck. Those on the right side 
were found to be stretched over the anterior 
surface of the mass and on reflecting them 
laterally the m.ass was found to lie entirely 
within the right lobe of the thyroid gland. It 
was well encapsulated and traversed by 
numerous small blood vessels. It was easily 
shelled out from its bed in the thyroid and had 
no direct communication with any structure 
other than the thyroid. After removal only a 
thin capsule of thyroid tissue remained to 
represent the right lobe. The lelt lobe and 
isthmus were normal. The wound was closed 
in layers with silk. It healed per prlmum and 
the infant was discharged from the hospital 
cured on December 16, 1042. 

The pathologist’s report (Dr. R. Johans- 
mann) was as follows: "The gross specimen 
consists of a 3 X 4 X 5 cm. well encapsulated, 
lobulatcd tumor mass removed from the thyroid 
gland. The entire mass is comjiosed of a large 
thick-walled cyst surrounded by a fibrous 
capsule. The wall of the cyst varies from 2 to 
10 mm. in thickness. Masses of dense white 
tissue and light tan areas with tiny cysts arc 
present in the wall. There is within the cyst and 
attached to it at several points, a large firm 
mass measuring about 3 cm. in diameter, 
which is composed of a light grayish white tissue 
spotted with light tan streaks, tiny chalky 
white spots, and larger, irregular, well outlined, 
grayish-blue, translucent islands of cartilaginous 
tissue. In the center of the growth there is a 
space, 2X5 mm. which is filled with a clot of 
blood. 


"Microscopic description: Microscopic ex- 
amination reveals a well encapsulated growth 
composed of a conglomeration of tissue repre- 
senting all three primitive germ la3'ers. There 
are numerous small and large islands of cartilage 
which in some areas are undergoing calcification. 
Tiicrc arc a few masses of osteoid tissue which 
arc being converted into osseous tissue. Masses 
of nervous tissue, consisting of glial cells and 
fibrils, arc scattered throughout the growth. 
In the centers of these masses are gland-like 
spaces, lined bj* tall columnar cells, resembling 
ncurocpithclium. The larger c\'sts, noted on 
gross examination, arc lined bj' tall, columnar, 
glandular epithelial cells supported bj’ connec- 
tive tissue and surrounded bj' incomplete rings 
of smooth muscle tissue. Some of these c\-sts are 
lined b\' stratified squamous epithelium, some- 
times markedlv flattened, while other cx'stie 
spaces are lined bv alternate masses of stratified 
squamous and columnar epithelium. Islands of 
adipose tissue are also present as are areas in 
which there is proliferation of vascular endo- 
thelium with the formation of numerous capil- 
laries. The remainder of the growth consists of 
connective tissue which for the most part is of 
highly cellular collagenous type, but in some 
areas is of the mx'xomatous varietj’. Several 
glands lined by a low or tall cuboidal epithelium 
and filled with pale pink colloid are present in 
the fibrous capsule. There arc no signs of 
malignancw. Diagnosis: Teratoma of th^’roid 
gland.” 

CONCLUSIONS 

A case is reported of congenital teratoma 
of the thyroid gland which was surgically 
removed from a three months old infant 
and is the thirty-first authentic case report 
in the literature. 
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INVERSION OF UTERUS* 

REPORT OF TWO CASES AND A NEW METHOD OF HEMORRHAGE CONTROL 


Walter A. Norton, m.d. 

Attending Surgeon, Warren A. Candler Hospital 
SAVANNAH, GEORGIA 

P ostpartum inversion of the uterus According to Crosse’s statistics one- 

is a rare condition, but once seen can third died either at once or within a month 
never be forgotten. So rare is it that of the accident.® In a certain number of 



Fig. I. Tonsil-otone witli rubber tubing half around snare wire is pushed high 
over inverted fundus; when tightened it is a perfect rubber tourniquet. 


one of the latest textbooks on obstetrics 
fails to mention it at all. So rare indeed is 
it, that Braun states that of 250,000 births 
in the clinics respectively under the charge 
of Spaeth and himself, not a single com- 
plete inversion came to their notice, and in 
the Rotunda hospital in Dublin, one case 
was seen in 160,000 confinements.^ 

Inversion maj”^ be complete or incom- 
plete. Howard Kelly states that it is more 
frequent in multiparous women® and in 
those under thirtj'^, and that it is always 
accompanied by profound shock, which 
may be out of all proportion to the amount 
of blood lost. Death often occurs promptljr 
from hemorrhage and shock. 


cases the inversion becomes a chronic con- 
dition; the patient by some miracle sur- 
vives the shock, but continues to bleed 
from the exposed mucosa and becomes 
more and more anemic. Inversion comes 
on graduall}'^, beginning as a little depres- 
sion and then suddenl}'^ the fundus drops 
into the vagina, the patient utters a sharp 
cry and bears down. This bearing down 
has a tendencj" to increase the prolapse of 
the inversion. 

De Lee describes the procedure of re- 
placement as follows:^ “After the whole 
hand, grasping the uterine bodj^ has re- 
placed same in vagina, the constricting 
cervical ring is spread bj’^ means of fingers 
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and thumb, while the palm of the hand 
forces up the fundus,” (the thumb bearing 
toward the bladder while the backs of the 
fingers bear towards the rectum) “the out- 
side hand (above the pubis) aids in dilating 
the fundus. Begin with even compression 
of the mass for three or four minutes.” 

My experience in Case i convinced me 
beyond any doubt that replacement is a 
very difficult thing to accomplish and in 
some cases it is utterly impossible. 


CASE REPORTS 


Case i. Mrs. H. G., age thirty-five, a 
multipara, was brought to the Savannah 
Hospital in July, 1925. She had been sent from 
a town sixty miles away in an ambulance, 
arriving at eleven o’clock at night. When she 
reached the hospital she was in profound shock 
and shock treatment was given by the resident 
physician, who then called me from my summer 
home twenty-four miles away. Arriving fifty 
minutes later, I was informed that she had been 
delivered at about seven o’clock in the evening, 
at which time the attending physician made a 
futile effort to reduce the inversion. When I 
reached the hospital the patient was already 
in the operating room and examination re- 
vealed a complete inversion of the uterus. An 
immediate effort was made under light ether 
anesthesia to reduce the inversion, but the 
patient died in less than thirty minutes. I did 
not accomplish reduction. 


CLINICAL LABORATORY RECORD 


BLOOD 

Date 3/23/42. . 

Red blood cells 

Hemoglobin ■ ■ 20 % 

Color Index 

White blood cells 

Differential Count 

Myelocj'tes 

Young forms 

Band forms 

Adult polymorphonuclears 

Total polymorphonuclears 

Lymphocytes 

Alonocytcs 

Eosinophiles 

Basophiles 


.... 3/28 
1,850,000 

..,.58% 

. . .9,600 
o 


67% 

73 % 

23 7 o 

. . .0 

.4% 

. . .0 


Case ii. Mrs. L. H., age nineteen, a prima- 
para, entered Warren A. Candler Hospital on 
March 22, 1942, with a history of delivery six 
months before at which time she had an inver- 
sion of the uterus. She was told by her physician 


that it had been replaced, but she suffered from 
a constant uterine bleeding with the passage of 
many clots from then to the present time. On 
admission her hemoglobin was 20 per cent; 
pulse 120; blood pressure 110/80. Vaginal e.x- 
amination revealed the uterus to be inverted; 
the cervix was constricted by a band in top of 
the vagina; the uterine fundus was in the 
vagina, practically filling it; the endometrium 
was absent; the uterus bled easily when 
touched; the perineum was tight. (Table i.) 

The vagina was packed with two-inch pack 
and sulfanilimlde crystals and I ordered trans- 
fusions until hemoglobin reached 70. Vitamin k 
was given and extra nourishment, including 
liver extract and 200 mg. doses of thiamine 
chloride everj^ other day; three transfusions of 
500 cc. of cltrated blood were given on alternate 
days. As the inversion had existed for six 
months it was manifestly impossible to accom- 
plish reduction. On the fifth day after entering 
the hospital hemoglobin of patient was 60 per 
cent and I decided to operate. 

Under ether anesthesia the tight perineum 
was incised and in order to perform a vaginal 
hysterectomy in this already depleted patient, 
and to avoid embarrassing hemorrhage, I used 
a tonsil snare in the following manner: (Fig. i.) 

A small rubber boot was fashioned to make a 
half circle on the snare wire so that when 
tightened the rubber protected wire would 
completel}'' surround the uterus as near the 
constricted cervix as possible. (The bladder 
was not involved in the inversion.) When the 
snare was placed and tightened, I found that it 
not only acted as a perfect tourniquet, but 
also as a tenaculum and enabled me to pull the 
uterus well down and out, and with the electric 
cautery I quickly removed the fundus, with the 
loss of but a few drops of blood. 

Because of the fact that the uterus had been 
inverted for six months with the tubes on a 
tight stretch, they were so atrophied that they 
appeared like jute hardware cord and they 
slowl}’’ retracted upward as soon as severed. I 
then sutured the stump, using a double run- 
ning suture and gently pushed it up through 
the constricted cervix. 

The patient made a smooth recovery, marred 
only by the development of a furuncle on the 
buttock, \vhich was opened and drained on the 
fifth postoperative day. She left the hospital on 
April 6th, which was the fifteenth postoperative 
day. 
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CONCLUSION 

I have briefl}' described a condition rare 
in obstetrics. It is probable, however, that 
it occurs much more often than has been 
recorded. In Case i, a complete inversion, 
reduction was impossible, even though the 
patient reached the hospital onl}' a few 
hours after the inversion occurred. In Case 
n, a chronic inversion, with the fundus in 
the vagina, the patient responded to opera- 
tive treatment in which a tonsil snare 


covered with rubber tubing was used to 
control hemorrhage. I recommend this 
simple method for use in similar cases. 
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Torsion of the splenic pedicle sometimes occurs in tlie wandering organ. 
The torsion maj' be acute or chronic, acute cases presenting the sj’mptoms 
of an intra-abdominal catastrophe. Ciironic torsion may result in atrophy 
of the spleen, and after a period of indefinite abdominal discomfort all 
symptoms abate. 



ABSENCE OF HALF OF THE LEFT DIAPHRAGM* 

CASE REPORT 


Millard S. Rosenblatt, m.d. and J. B. Bilderback, m.d. 

Assistant Professor of Surgery, Professor of Pediatrics, 

University of Oregon Medical School University of Oregon Medical School 

POILTLAND, OREGON 

C ONGENITAL diaphragmatic hernia The report of this case is occasioned by 
is a not uncommon lesion in infancy, the unusual defect present. No previous 
It can be readily diagnosed. It can report of a successfully treated defect of 
be successfully treated by transabdominal this nature is known to us. 



Fig. I. Stomach filled with barium shown in left thoracic cavity. 


approach. The discussion of this entity 
by Ladd and Grossf cannot be improved 
upon and should be read by any one in- 
terested in the subject. 


CASE REPORT 

This two-month old white male entered 
Doernbecher Hospital on August 14, 1942. This 
child had a depressed sternum and very rapid 
breathing, both of which were noted since birth. 
The child had to be fed small amounts at 


tLadd and Gross. Abdominal Surgery of Infancy 
and Childhood. 


* From the Departments of Surgery and Pediatrics, University of Oregon Medical School and Doernbecher 

Hospital. 
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frequent inter\'als, about two ounces every two barium meal. The heart was deviated to the 
hours. If fed larger amounts cyanosis developed, right so that it lay almost entirelj'- to the right 
The patient’s temperature was normal. He of the dorsal spine. The stomach was displaced 



Fig. 4. Postoperative view. The lung has re-expanded; tiie heart is still 
considerably displaced; the edge of the diaphragm is clear and al- 
though higher than normal appears to have separated the thoracic 
and abdominal cavities. 


was a moderately well developed, well nour- 
ished white male. There was very marked 
retraction of the sternum in the region of the 
xiphoid. Respirations were shallow and quite 
rapid, and on visualization something seemed 
to be radically wrong with the child’s breathing. 
Despite this the color was good. The child 
appeared very frail. Essential findings were 
confined to the chest. There was apparent 
heart shift to the right. Heart sounds were not 
audible in the left chest. There was tympany 
with absence of breath sound over the left 
chest posteriorly. However, there was normal 
lung resonance with breath sounds audible 
in the apex of the left chest. The right chest 
revealed normal lung resonance with normal 
breath sounds throughout. The liver extended 
4 cm. below the right costal margin. Otherwise 
the abdomen was negative. 

Urinab'sis, hematology, and sedimentation 
rates were normal. Blood serology was nega- 
tive. An .v-ray of the chest was taken after 


upward into the left chest. The distal end of 
the esophagus was in the normal position. The 
barium enema revealed prompt filling of the 
colon, the splenic flexure of which was displaced 
into the left chest cavit3\ 

From our findings and observations in this 
case, we believed that there was a definite 
herniation of abdominal viscera into the left 
chest cavitj' pushing the heart to the right and 
compressing the left lung. The child was pre- 
pared for operation. He was given nothing but 
saline bj’- mouth. Twent3'^-four hours prior to 
the operation he received lo per cent glucose 
in normal saline, 20 cc. per kilo, intravenous^^ 
In a few hours he received 80 cc. of human 
serum intravenousI3^ Also he was given 1 50 cc. 
of Ringer’s solution subcutaneous^" to secure 
good h3'-dration. Blood for transfusion was 
secured. 

Prior to operation the stomach was emptied 
b3’’ lavage. A continuous intravenous drip was 
started b3' cutting down on the vein, t3'-ing 
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needle into the vein, whereby he received 
10 per cent glucose in distilled water through- 
out the operation. On August 20, 1942, he was 
given a general ether anesthesia and incision 
was made over the left clavicle. The left 
phrenic nerve was isolated and crushed. The 
abdomen was entered through an upper 
abdominal left rectus muscle splitting incision. 
The stomach, spleen, large bowel, and a good 
portion of small bowel were withdrawn from 
the left chest cavity. It was then found that 
the entire anterior portion of the left diaphragm 
was absent. The edge of the posterior half of the 
left diaphragm was sutured to the anterior 
abdominal wall and the anterior chest wall with 
interrupted cotton sutures. The defect was 
thus closed. The abdominal contents were able 
to be restored to the abdominal cavity without 
too great increase of intra-abdominal pressure. 
The abdominal wound was closed. The child 
withstood the procedure well but was imme- 
diateb" placed in an o.xygen tent where he 
remained for six days. 

During the first postoperative day the child 
had transient attacks of cyanosis and dyspnea. 
However, from the second postoperative day 
on the course was uneventful. Small feedings 
were started on the third postoperative day 
which were retained. The formula then was 
graduallj' increased until he was taking a 


normal feeding. Two transfusions of 80 cc. each 
were given. The continuous intravenous drip 
was discontinued on the third hospital day. 
Hydration was then maintained by subcutane- 
ous fluid and b}"^ mouth. On September 3rd, 
x-ray of the chest revealed the heart was 
displaced to the left to a more normal position. 
There was a greater expansion of the upper 
portion of the left lung. Air could be identified 
in the stomach which was in a normal position. 
The abdominal viscera were seen to extend 
upward to the sixth rib posteriorhv The lung 
markings were seen to extend down to the 
eighth rib. In the lateral view, the left dia- 
phragm was seen to rise posteriori}" to the 
level of the fifth dorsal vertebra. 

The baby has been followed at intervals 
and the lung has re-expanded and the ab- 
dominal viscera have remained below the 
diaphragm. 

SUMMARY 

A case of a two months’ old baby with 
absence of half of the left diaphragm is 
reported. Satisfactory separation of the 
pleural cavity from the peritoneal cavity 
tvas established by suturing the edge of 
the posterior half of the diaphragm to the 
chest and abdominal walls. 
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ESOPHAGEAL VARICES 

CASE REPORT 


Bernard Welt, m.d. and Simon R. Blatteis, m.d. 

Associate in Ear, Nose and Throat Surgery, Consulting Physician, Jewish Hospital 

Jcwisii Hospital 

BROOKLYN, NEW YORK 


T here arc two theories explaining 
the etiology of esophageal varices: 
One is that they are caused by a dis- 
turbance of the vascular regulating mech- 
anism of the spleen and the other by an 
obstruction in the splenic or portal vein. 
The patient had no splenic anemia, but 
a portal block due to scar tissue formation 
following a liver infection secondary to 
acute peritonitis and appendicitis. 

Crafoord and Frenckner, of Stockholm, 
as reported by Herman J, Moersch, of the 
hiayo Clinic, were the first to report the 
successful use of sclerosing solution for 
esophageal varices. Moersch reported 
eleven such cases. These men devised 
special instruments for this procedure. 
The writer used an ordinary esophagoscope 
with a metal suction tube attached to a 
tonsil needle to inject the sclerosing 
solution. 

The patient had received twenty-four 
transfusions and it was believed that these 
transfusions merely replaced the lost blood. 
It ^Yas becoming increasingly difficult to 
replace this loss. This case report is pre- 
sented not only to add another successful 
case to the literature, but also to show that 
the injection of a sclerosing solution 
through the esophagoscope in cases of 
esophageal varices may at times be a 
life-saving procedure. 

CASE REPORT 

D. P. No. 232282, a fiftj'-year old, white 
male, was admitted to the Jewish Hospital of 
Brooklyn, on March 25, 1942, with the chief 
complaint of hematemesis. He gave a past 
history of liaving been operated upon for 
appendicitis in 1936, with a stormy and pro- 
longed hospital stay (163 days), due to develop- 


ment of multiple liver and intra-abdominal 
abscesses postoperatively. He underwent six 
operations during his stay and finally re- 
covered. He then felt well until May 10, 1940, 
a period of about three years, when he had his 
first attack of hematemesis. He was hospital- 
ized for eight da3'S, during which time investi- 
gation resulted in a diagnosis of esophageal 
varices due to pyelophlebitis. This was verified 
bj"^ x-ra\". The next episode of hematemesis 
occurred in October, 1940, when patient was 
again hospitalized and a transfusion of 500 cc. 
of citrated blood was given. 

Since that time, the patient had had occa- 
sional episodes of tarrj'- stools and hematemesis. 
He received treatment for anemia from his 
famib' physician. In the three days prior to 
this admission, the patient had two bouts of 
hematemesis. Because of a feeling of weakness 
and a drop in s^'stolic blood pressure to 80 he 
was hospitalized. 

Phj’sical examination revealed a well devel- 
oped and well nourished white male, with 
marked pallor; blood pressure 115/70. There 
were no abnormalities noted. Scars of previous 
operations were well healed and firm. 

At II P.M., March 25, 1942 on the day of 
admission, the patient vomited 700 cc. of 
bright red blood. He became cold and clammy; 
his pulse was rapid and of a poor quality, and 
blood pressure was unobtainable. The patient 
was placed in the Trendelenburg position and 
warmth, nasal oxygen and continuous intrave- 
nous fluids given. Transfusion was ordered. 
Hemoglobin was 30 per cent. On March 26th, 
at I A.M. a transfusion of 500 cc. of citrated 
blood was given. At 12 noon, the patient 
vomited one liter of blood. At 1:45 p.m., a 
transfusion of 500 cc. of citrated blood was 
given; hemoglobin was 52 per cent. At 10:30 
P.M. the patient vomited 900 cc. of bright red 
blood. On March 27th at 12:30 a.m. a transfu- 
sion of 500 cc. of citrated blood was given 
rapidlJ^ The patient was in shock and was 
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comatose; the pulse was barely perceptible. 
At 1 :30 A.M. another transfusion of 500 cc. of 
citrated blood was given. Blood pressure was 
100/40, pulse of fair quality. At this stage a 
surgical consultation was deemed advisable 
(Dr. Paul Aschner). At this consultation the 
history was again reviewed and the .v-raj^s 
restudied. The consultation confirmed the 
diagnosis of esophageal varices resulting from 
interference with venous circulation complicat- 
ing previous intra-abdominal disease. Two 
courses of treatment were possible: either the 
passing of the esophagoscope and attempt to 
control the bleeding by electrodesiccation or 
the injection of sclerosing agents into the 
varicose veins. At 1:15 p.m. a transfusion of 
500 cc. of citrated blood was given. At 6:30 
P.M. patient vomited 800 cc. of bright red 
blood and had a bloody (frank blood) bowel 
movement. Patient complained of pressure- 
like, precordial pain, probabl}'^ due to cardiac 
anoxemia resulting from a low hemoblogin 
(40 per cent); temperature io3°f. At 7:45 p.m. 
another transfusion of 500 cc. of citrated blood 
was given. 

On August 28th, at 2:30 a.m. a transfusion of 
500 cc. of citrated blood was given. At 7 a.m. 
he vomited a small amount of blood. The 
patient was receiving intravenous fluids and 
nasal oxygen. At 9:30 a.m. another transfusion 
of 500 cc. was given; hemoglobin was 40 per 
cent. At 5:15 P.M. he had two tarry stools and 
vomited a small amount of blood. Another 
transfusion of 500 cc. of citrated blood was 
given. His temperature was i03°f., no blood 
pressure was obtainable. At 7 p.m. the pulse 
was weak and thready; blood pressure was 
70/40. Another transfusion of 250 cc. of 
citrated blood was given at 9 p.m. 

On April 2nd, his condition somewhat worse. 
The patient continued to spit up blood and pass 
bloody stools. Hemoglobin was 32 per cent, 
temperature 100.4° to ioi°f. The patient 
received five more transfusions. Abdominal 
distention now appeared. He was seen by 
Dr. Blatteis who thought that the prominent 
abdomen was due to edema of parietes and 
not to free fluid in the peritoneal cavity. There 
was also some subcutaneous edema along the 
posterior chest. No pleural fluid was present. 
Fluids were restricted and no saline in any 
form was to be given. The patient did not vomit 
that daj". 

On April 8th, vomiting and passing of blood 
per rectum had recurred. He received five more 


transfusions; hemoglobin 32 per cent, tempera- 
ture ioi°F. Dr. Blatteis stated that bleeding 
from the esophageal varices seemed to come in 
form of continuous oozing. Transfusions merely 
replaced loss of blood and it became increas- 
ingly difficult to supply or replace the loss; 
other measures indicated for the profound 
anemia were being emploj^ed. It was argued 
that the varices were not due to the cirrhosis 
of the liver, but rather to interference with the 
venous circulation from the many adhesions, 
bands, etc. which must have resulted from the 
numerous operations. The prognosis was ex- 
ceedingly grave. 

On April loth, the patient’s condition was 
not very favorable; hemoglobin was 29 per 
cent. The patient was taken to the operating 
room for esophagoscopy. At the lower third of 
the esophagus the lumen was about two-thirds 
obstructed b}' five or six rather large, tortuous 
varicosities. The largest of these u'ere at 12 
and 6 o’clock, respectively. Through a No. 25 
tonsil needle, 2 cc. of sodium morrhuate were 
injected at 12 o’clock. This was followed bjf a 
gush of blood. The patient withstood the 
procedure fairly well. Postoperatir^el}'-, a trans- 
fusion of 500 cc. of blood was given. 

On the following da3% bleeding had ceased. 
He was comfortable, complained onl}’^ of slight 
soreness on swallowing; hemoglobin was 35 
per cent. 

On April 14th, bleeding has not recurred; 
hemoglobin was 43 per cent. Esophagoscopj^ 
was again performed. Varicosity at. 12 o’clock 
was much smaller and blanched in appearance. 
Varicosity at 6 o’clock seemed to be fused with 
varicosities at 7 o’clock and was markedlj' 
dilated in appearance. This vein was then 
injected with 2 cc. of sodium morrhuate. No 
reaction of note occurred. Postoperativelj', a 
transfusion of 500 cc. of citrated blood was 
given. 

Two days later his condition continued to 
improve and there was no further bleeding. A 
transfusion of 500 cc. of citrated blood was 
given; hemoglobin was 54 per cent. 

On April 21st, hemoglobin was 61 per cent. 
His condition was markedly improved and he 
was esophagoscoped again. Varicosities were 
smaller, even those which were not injected. 
Marked pulsations were noted in one, which 
apparent!}'- overlay the aorta and this was 
injected with 2 cc. of sodium morrhuate. This 
was followed by a gush of blood on withdrawal. 
A transfusion of 500 cc. of blood was given. 
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It was believed b3'' the writer that no further 
therapj’- was indicated as the patient was not 
bleeding anj'- more. 

On April 28th, hemoglobin was 65 per cent. 
There was no evidence of bleeding. The stools 
were brown in color and hemoglobin was in- 
creasing. Pulse was 96 and lungs were clear. 
AbdominalE, the spleen was 4 cm. below the 
costal arch; the liver could not be made out; 
the abdomen was soft with no tender points. 
The general condition of the patient was highlj’- 
satisfactory^ both mentally and phy'sicalty. 
With the exception of a secondary- anemia none 
of the other collateral evidences of his condition 


were observed. He was discharged greatly- 
improved. 

On March 15, 1943, the patient was seen by- 
the writer. He states that no vomiting of blood 
had occurred since the last esophagoscopy. He 
did, however, have an episode of nasal bleeding 
from the right nasal vestibule that was easily 
controlled by- application of local cautery. He 
continues actively at work and considers 
himself in good physical condition. 
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Medical treatment sometimes relieves symptoms, but never removes 
stones from the gall bladder. Unless there is some definite contraindication 
to operation the correct treatment for stones in the gall bladder is 
cholecystectomy. 



TREATMENT OF FRACTURE OF ASTRAGALUS BY 
INTERNAL FIXATION WITH METAL PIN 

CASE REPORT 
David O. Weiner, m.d.* 

ST. LOUIS, MISSOURI 

R eports on tlie treatment of frac- tempts to reduce the fracture by the 
tures of the talus arc confusing closed method failed to produce adequate 
and indefinite. Although several apposition of the fragments. 



Fig. I. A'-ray of ankle showing fracture of talus and tlic anterior lip 

of tibia. 


authors, Olivecrona,* McWhorter,- Key 
and Conwell,^ Miller and Baker,'* Speed 
and Smith,® Boyd and Knight,® and 
Schrock, Johnson, and Waters,* advise 
internal fixation in cases in which anatomi- 
cal apposition of fragments cannot be 
obtained by the closed method, many 
others are pessimistic about the end 
results; some even advise arthrodesis and 
astragalectomy (Cole and Elman,® and 
Steindler®). The purpose of this paper is 
to report a case in which internal fixation 
of a fracture of the body of the astragalus 
was accomplished with a Kirschner wire 
with a good end result after several at- 


CASE REPORT 

R. L. H. a twenty-one-j'ear old white 
soldier, while on duty slipped and fell from a 
height of sixtj- feet landing on his feet. He 
experienced excruciating pain in the right 
ankle immediately on striking the ground. He 
was brought to the hospital about two hours 
after sustaining the injury. Medical bistort'' 
was entirely negative except for the complaint 
involving the injury to the right ankle and 
foot. General phj'sical examination on admis- 
sion revealed a well developed and nourished 
white male, conscious, rational, and not in 
shock or acute distress. There was a great deal 
of ecchjmrosis, marked swelling, and tenderness 


* Dr. Weiner is now a Major in the Medical Corps, U. S. Army. 
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present over the right ankle. X-ray of the layers. (Fig. 2.) A plaster of paris cast was 
right ankle revealed a fracture of the body of applied e.xtending from the toes to the knee, 
the astragalus just beyond the neck running The postoperative course was uneventful. A 



Fig. 2. Postrcduction film showing Kirschncr wire in place. 


downward and backward to the posterior walking caliper was applied to the cast two 
facet of the calcaneus. The fragments were weeks after operation and the patient allowed 
separated and the anterior fragment raised to ^Yalk. The cast was removed seven weeks 
so that it impinged on the anterior surface of after operation and the patient started to walk 
the tip of the tibia where a small fragment was with the aid of crutches one week later. There 
chipped off but only slightly elevated. (Fig. i.) was gradual return of motion at the ankle and 
Laboratorj' studies of blood and urine were by the ninth week the patient started bearing 
not remarkable. Because of marked swelling weight on the ankle. Rehabilitation of the 
and ecchymosis about the right ankle it was involved ankle and foot was progressive with 
decided to delay manipulation of fragments, subsequent discharge to field duty on the 
The leg was placed in a bivalved cast. Eight eleventh week when he had approximately 
days after injury was sustained the swelling 50 per cent function of the ankle. Because the 
had diminished sufficiently to warrant attempt- soldier was unable to carry on with full duties 
ing to reduce the fracture by the closed method, in the field he was returned for reclassification, 
but this was to no avail. Due to injury to the A letter from him one month later stated that 
skin about the ankle during manipulation it he was given a sick furlough from a General 
was necessary to delay open operation an Hospital at the termination of which he would 
additional eight days. return to field duty. Further he stated that 

Under spinal anesthesia using 150 mg. of he still walked with a slight limp and had 
procaine a two and one-half-inch incision was occasional pain in the ankle. The patient 
made on the dorsomedial aspect of the right wrote this message twenty-one weeks after 
foot, just below and in front of the medial date of injury, 
malleolus. After approximating the fragments 

a Kirschner wire was driven into the neck and SUMMARY 

directed backward and laterally. About 33-^ cm. / r r r t i i r i 

of the wire was driven into the body of the ^ case of a fracture of the body of the 
astragalus and then .v-ray was taken to check astragalus of the right ankle, treated by 
the position of the wire. The wire was then cut internal fixation with a Kirschner wire 
flush at the neck and the wound closed in and followed for a period of five months 
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after operation, is presented. The avail- 
ability of the material for the tj'pe of 
operation described above makes it a 
simple' procedure and can be used in 
combat zones as well as in civilian hospitals. 
It is believed that fractures of the body of 
the astragalus which cannot be reduced 
by the closed method should be treated 
by open reduction and internal fi.xation. 
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In earit' cases of peritonitis, if the focus of infection be removed the 
abdomen often can be safely closed without drainage. The capability of the 
peritoneum to overcome a certain amount of infection is truly remarkable. 

The brief e.\cerpts in this issue have been taken from “A Short Practice 
of Surgery” b\- Hamilton Bailet' and R. J. .McNeill Love (H, K. Lewis & 
Co. Ltd.). 
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EVOLUTION OF BONE GRAFT SURGERY 

Fred H. Albee, m.d. 

NEW YORK, NEW YORK 


T HIRTY-FIVE years ago, the writer 
published his first original use of the 
bone graft in arthodesing the hip joint, 
and it is now over twenty-six years since he 
set himself to the task of writing the first 
book published in any language upon the 
sole subject of Bone Graft Surgery. 

Seven years before this, in 1908, he was 
unable to induce Dr. Alexis Carrel to 
settle for all time, by animal research, 
whether the detached autogenous bone 
graft would uniformly live and prove to be 
a dependable surgical agent for surgical 
bone reconstruction. Fortunately, for the 
writer’s enlightenment, Dr. Carrell was so 
busy with his world famous chick heart 
work that he could not turn aside to do the 
bone graft research. Therefore, from neces- 
sity, it was decided that he use his evenings 
and nights and do the work himself, and 
fortunately, because of his occupying the 
Chair of Orthopedic Surgery at Cornell 
University Medical College at that time, 
ample facilities at the Loomis Laboratory 
and Animal Hospital on East 26th Street, 
New York City, were available. 

Of the great variety of research on dogs 
done during those years, the fusion of the 
dog’s spinal column by a free graft from 
his own leg was the most outstanding. One 
important principle was proved in the very 
beginning, and that was the untrust- 
worthiness of heterogonous grafts — bone 
grafts from sheep when implanted into 
dogs and vice versa. The bone graft was 
always found to be demarcated from the 
surrounding bone by a cavity filled with 
serous fluid. 


The encouragement from these most 
gratifying results led to the writer’s im- 
mediately starting the fusion of the human 
spine for tuberculosis and various other 
reconstruction work by bone graft, which 
has continued with increasing success dur- 
ing the past thirty-five years. (Fig. i.) 

Over this extensive span of years, the 
trustworthiness and dependability in a 
wide variety of such work has been amply 
proved in clinical practice. Bone graft 
operations were then relatively few but 
have since been adopted by the surgical 
profession the world over in various classes 
of cases otherwise considered hopeless. 

It has been most gratifying to the writer 
during this period to observe in his exten- 
sive travels the constantly increasing sur- 
gical uses of the bone graft. These travels 
have consisted of twenty-four visits to 
Europe since 1909, to every State in this 
country and Canada, to every country in 
Central America, the Antilles and every 
country in South America, excepting one. 

The author’s original technic of bone 
transplantation, although fundamentally 
unaltered since the early days of its incep- 
tion, is being utilized today in an ever in- 
creasing variet}' of ways for the cure of 
disease and numerous examples of de- 
rangements of the bones and joints. The 
reparative influence of the bone graft 
enables the reconstruction surgeon to keep 
pace with the unfortunate sequelae of 
industrial and road accidents. The therapy 
of congenital absence of such bones as the 
radius, tibia and fibula, as well as con- 
genital non-union can now be undertaken 
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Fic. I. Case V. D, Kocnipcnopram sluwinp c\cflli.'iu spine 
fusion for ;icutc Pott’s tiisi-.nse of Iuini>.'ir vertchrne 
t\vfnty-si\ years after implant.ation, at different times, 
of two tihial inlay bone grafts cc, fused to each other at 
o, as well as into the lumbar spine, for two foci of acute 
tuberculosis in the vertebral bodies at aa and nii. This 
case was complicated by a tuberculous epididymitis. The 
first spinal operation was performed when the child was 
five years of age, and the subsequent one eight months 
.afterward. Later the patient became a seaman and en- 
gaged in the most strenuous type of activity. It should be 
noted that there has been a complete healing of the 
tuberculous proces.ses with firm fusion of the t'crtebral 
bodies themselves. 


ment of a wide variety of affections of the 
spine less formidable, including Pott’s 
disease, vertebral fractures, congenital mal- 
formations, scoliosis, (Fig. za, b, and c), 
spondylolisthesis, and diseases of the sacro- 
iliac joint. 


or intra-articular methods (1919) (Figs. 
3 and 4.) In congenital dislocation of the 
hip in which, because of shallowness of the 
acetabulum, the femoral head will not 
remain in place, the bone graft has made 
possible the deepening of the hip socket by 
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the so-called “shelf” operation (1915). If, teres was ruptured at the time of fracture, 
because of structural shortening or other Avhich has been proved a ver}^ frequent 
causes, it is impossible to bring the femoral occurrence. The autogenous peg is also the 



Fig. 2a. Case E. P. Idiopathic scoliosis. Corkscrew spine after 
prolonged unsuccessful treatment ijy corrective exercises, 
braces, plaster jackets and traction. 


head downward to the acetabulum, the 
bone graft has made it possible to erect a 
shelf-acetabulum over it on the side of the 
ilium at its most favorable site. 

The bone graft peg is believed to be the 
ultimate solution as primary treatment of 
those cases of central fracture of the neck 
of the femur (1913), when the ligamentum 


method of choice in non-union of the hip; 
and if the degree of femoral neck absorp- 
tion prohibits the use of the peg, the re- 
moved femoral head modeled to a wedge 
serves to reconstruct the hip and restore 
its kinesiology (1919). The author, in 1908, 
was the first to offer an operation for 
arthrodesis of advanced osteo-arthritis 
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Fic. 2(1. Case 11 . P. ,V-ray of l■igl)rl• 2.A. four jc.irs .ificr iiiij>!ant.ition of firafts lu accorcf-incc 
witli schema (Pip. 2C) .showinp [(.irticiilarJy the [(fop praft at tin holtlirip securely tlic cor- 
rected position of rilis after tliey were extracteti from v.itliin tlic pelvis at <i;K*rati(m. The 
praft is firmly united with tlic tenth rib and pelvis at lili. Note increased tiiameters and den- 
sity of tenth rib, also bypcrtropSiy of spinal praft at a.s. This is iHatausc of tlie biolopical re- 
action to the laws of stress (Wolff's law). Full correction was not attained ix'causc of extrcnie 
contracture of .soft tissues on concave side followinp c.xtcnded conservative therapy. This 
patient now indulges in the most strenuous of exercises, includinp shatinp and tennis. 


multitude of conditions. Replacement of 
congenital absence of bone such as the 
radius, ulna, tibia or fibula, has been made 
possible. 

The radical massive resection of malig- 


a new achievement for the man who docs 
bone surgery. (Figs. 6a, n and c, and 7 a, 
B and c,) In fact, the author’s statistics of 
selected cases done by him during a period 
of twenty-one years, shows that although 
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limbs are saved by such methods, still the from infantile paralysis, nerve involvement 
risk to life is no greater than when the limb of the corda equina of the spinal cord and 
is sacrificed by amputation. The ravages of other nerve injuries, old local muscle de- 



Fig. 2C. Schematic representation of prop graft. (Fig. 2b.) Note 
interlocking of graft and tenth rib, also auxiliary grafts at right 
angle to spinal graft %vhere it is impossible to mold the graft to a 
sufheient curvature. 

poliomyelitis have been tempered by the struction, etc. The operation, possible 
judicious application of arthrodesis and because of the bone graft, has also been 
bone graft block operations. The limita- found to be effective in a number of other 
tions of tendon transplantation are be- conditions in ^Yhich the lever has been 
coming more clearly defined and a greater shortened, namely, in epiphysitis of in- 
reliability reposed when associated with fancy, etc., destruction from tuberculosis, 
stabilization and reconstruction kinesio- congenital dislocation (Fig. f.A and b), 
logic operations upon the skeleton. The insufficiency of the trochanter following 
most recent contribution of the author in arthroplasty and non-union of the hip with 
this field is concerned with the partially absorption of the femoral neck, 
paralytic hip, for which he has devised a The query must thus be made, why is it 
method to elongate the kinesiologic lever possible to bring about results in cases 
at the top of the femur for the purpose ’ otherwise hopeless by this radical depar- 
of obtaining a more stable hip and a ture from older surgical procedures? 
stronger weight-bearing limb. The func- The principal reasons are: First, the 
tional strength of the weakened abductor development and the availabiliU' of the 
weight-bearing muscles is increased by .v-ray; second, the perfection of the small 
lengthening the bony lever which they pull universal electric motor, and consequently 
upon. Such muscle weakness has resulted the electrically driven bone mill; third. 
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transferred for any reparative purpose 
from one part of the body to another. The 
evolution of a surgical armamentarium for 
cutting and modelling hard bone approach- 
ing the precision and rapidity of operation 
of power-driven precision tools of the 
machinist or cabinetmaker has played 
the most important role. The advantage 
of this is because of biophysiological 
requirements. 

It should be realized from the outset that 
the method is revolutionary in that repair, 
reconstruction, changing of outlines and 
architecture and the changing of the 
kinesiologic mechanism of the skeleton has 
been for the first time made possible. 

These hitherto impossible accomplish- 
ments have been made possible because 
transferred living bone tissue becomes a 
part of the osseous system wherever it has 
been implanted. This transplant takes on 
all the functions of supporting living tissue; 
it serves to convey vessels from one portion 


of itself to .'mother .'is well as from one 
element or part of the skeleton to another, 
rids is best demonstrated by the case' of the 
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synthetic construction of a digit of the 
hand, when bone grafts of ns much as four 
and one-half inches in length have been 
inserted into a boneless linger made up of 
recently transplanted skin and subcuta- 
neous tissues obtained from the abdomen 
or eksewherc. Nerve supply c.vtends to the 
lip of such constructed digits in about one 
year. Such cases ha\ c been observed by the 
writer over periods of more than twenty 
years, including .v-rays and histopatho- 
logica! examinations. These grafts increase 
in size and strength in accordance with 
functional demands and co-ordinately with 
the necessar}- increase of number and size 
of inherent blood vessels in the interior of 
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the graft itself. This has been shown by because of trauma or disease, blood is 
repeated .v-ray and pathological examina- needed at a remote portion of a bone, 
tions. The phenomenon of tissue suridval whether it be a part of the skeleton or 




Fig. 5a. Fig. 5b. 

Fig. s- Case S. K. a, roentgenogram and accompanying schema (Fig. 5A1) showing marked 
congenital shortening of the kineslological lever with a pronounced bone block to abduc- 
tion at .-V in a case of congenital dislocation of the hip long after its reduction, b, a very 
recent roentgenogram showing postoperative result in the same case as Figure 5A. The 
bone block has been moved and the lever has been markedly lengthened by displacement 
of the greater trochanter outward. A rectangular graft from the outer table of the ilium 
of the same side has served to hold the trochanter in its outward position as well as to 
fuse it to the upper portion of the femur. 


and growth demands this. It is merely a bone graft, nature provides a collateral 
part of the biophA'siology of living bone in circulation to bring blood from another 
its growth maintenance and repair. If, part of the same bone. 
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This property of the graft is extremely graft itself, blood from the vaseular tro- 
important in its surgical applications to the chanter region to the anemic capital frag- 
cure of disease or in various problems of ment and to the fracture junction. 



A B C 

Fig. 6. Case B. S. Malignant osteochondrosarcoma of the right femur. Resection of one-third of 
lower portion of femur leaving condj’ies of the femur, a, three months after bone graft opera- 
tion. The shaft was resected, but the epiphyseal cartilage was left intact, b, four months after 
operation showing e.xtensive enlargement of bone graft and callus deposition, c, complete 
restoration of the shaft of the femur two years after operation. It is now seven years, lacking 
two months, since the operation, and there has been no evidence of local recurrence or metas- 
tases. Note diameter of bone graft equals normal diameter of femur with marrow cavity 
developed through it. 


bone repair, such as spinal tuberculosis, or 
un-united fracture of the neck of the femur. 
In the first instance, it serves besides im- 
mobilization and mechanical support, to 
conduct blood from the posterior cancellous 
part of the health}’^ vertebrae on either 
side of the disease over to the diseased 
anemic portions of the vertebral bodies. 

In the second instance, the sizeable 
bone graft peg serves : First, to immobilize 
the subcapital fracture of the neck of the 
femur; second, to bring or stimulate callus 
formation, or osteogenesis to the fracture 
junction; and last but not least, to convey 
by collateral circulation, developing in the 


The writer has found that in non-union 
of this fracture coming to his reconstruc- 
tion operation with removal of the femoral 
head, the ligamentum teres (the sole 
remaining source of blood supply' to the 
capital fragment) has been torn or de- 
stro3'^ed in 98 per cent of cases at the time 
of fracture. 

The principles of grafting living tissues 
are exemplified in their simplest form in 
plant grafting. One can safel3' assume that 
the principles of plant grafting cannot be 
violated in the grafting of tissues of a higher 
form; and that grafting of bone cannot be 
as readil3'- carried out as grafting of vege- 
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table material. These postulates arise from These principles are important but not as 
the very nature of biological principles necessary in bone grafting. In fact, there is 
and the decrease in adaptability with a close biologic parallel between wood and 


r 



Fig. 7. Case S. K. Osteogenic sarcoma of the lower end of the femur involving the con- 
dyles of the femur and necessitating the removal of the knee joint as well as over 
one-third of the lower shaft of the femur. A, .v-ray taken immediately after resection 
and replacement by tibial bone graft, b, l.ateral -v-ray view taken two and one-half 
years after operation, c, anteroposterior view taken two and one-half years after re- 
section and replacement by bone graft showing that the graft has reached the diameter 
of the shaft of normal femur which shows in the upper portion of the .v-ray. This .v-ray 
also shows the development of a marrow cavity through the bone graft itself. It is 
now seven years since resection of malignancy and there is no recurrence or evidence of 
metastases. 


increase in specialization of tissue. There 
are three inviolable rules in plant grafting: 
The tissue must be applied like to like; 
the contact must be most intimate; and 
they must be immobilized in that position. 


bone in that they are both supportive 
tissue, and although one is of the vegetable 
and the other of the animal kingdom, they 
both present identical response to the laws 
of stress. 
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Fig. Sa. Fig. 8b. 

Fig. 8. a. This is the case of a famous polo player who came to the 
author after having been treated unsuccessfully at many clinics 
for five years for pseudoarthrosis and osteomyelitis. Roentgeno- 
gram shows ununited fracture of the upper third of the tibia with 
loss of bone, g. Shows sequestrum which was removed and wound 
healed by the use of bacteriophage, b, this .x-ray shows same case 
as Figure 8a after cure of osteomyelitis and the securing of union 
by means of inlay bone graft B in tibia, and fusion of tibiofibula 
joint with bone graft peg at a. In the treatment of ununited frac- 
tures in the upper end of the tibia, the author has for many years 
used, as a supplementary supportive measure, fusion of the tibio- 
fibula joint. 
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Precisely as Sandow’s bones increased in the sap must permeate the cells of the scion 
diameter, weight and strength because of or the latter will eventually die. In bone, 
the increased mechanical demands of stress reestablishment of the blood circulation 



A B C 

Fig. 9. These three .v-rays illustrate the case of a child suffering from healed osteomyelitis with 
subsequent loss of bone which was restored by bone graft. A, shows extensive loss of tibial 
bone at aa. b, shows replacement of this loss of bone at bb. c, shows the hypertrophy of the 
graft at cc with its diameter the same as the rest of the tibia. This lateral view shows a mar- 
row cavity developed through the graft. 


coming to them from muscular develop- 
ment, or the reverse influence from infan- 
tile paralysis, so does the living wood tissue 
respond to increased stress. The bone graft 
responds in exactly the same way. They 
are both supportive tissues. (Figs. 6, 7 
and 9.) 

The re-establishment of the circulation is 
simpler in the plant, but it is obvious that 


becomes a problem, the solution of which 
governs the whole question of surgical 
technic. 

Immobilization is affected in plant graft- 
ing in two ways; In addition to the fixation 
provided b}^ the accurate inlay fit of the 
scion, the junction of grafting is either 
bound with many layers of fabric or is 
covered with wax, or better, paraffin. These 
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sealing substances serve as a sterile dressing 
as well since thej’^ keep out fungi. If paraffin 
is used, immobilization is just as secure, 
and light (especially the ultra-violet) is 
allowed to permeate to the wounded tissues 
and especiall^’^ to the bud which needs the 
ultra-violet for the metabolic activity of 
its chlorophyll. 

Plant grafting and bone grafting thus 
have the same objective and are carried 
out according to the same fundamental 
principles. The application of these in, bone 
must be more meticulous since there are 
added difficulties in a relatively highly 
specialized tissue nourished b}-^ a sj'stem of 
closed vessels. 

In the plant, the graft and host tissues 
must be maintained in close apposition; 
other than this, the only displacing force 
to be counteracted is that of the wind, and 
this is only when the scion is a large shoot. 
In bones, there is danger from the motion 
of the recipient patient, the pull of muscles, 
both tonic and voluntary, and the exag- 
geration of the former by reflex from pain. 
Fixation and immobilization, therefore, 
present difficulties which must be met in a 
special wa}^. 

Bancroft’s statement in regard to union 
of fresh fracture is even more applicable to 
the union of the bone graft: “The most 
important factor for the union of a fracture 
is to have the fractured ends in close ap- 
position and to have an adequate blood 
supply to allow the ingrowth of granulation 
tissue with the resultant ossification to 
form callus.” 

Adequate blood supply and coaptation 
are even more necessary in the case of the 
graft applied to chronic cases, because the 
stimulus to osteogenesis which comes to a 
recent fracture is lacking in the old frag- 
ments. Again, in the fresh fracture, there is 
usually an adequate supplj”^ of blood in 
marked contrast to the ischemic state of 
pseudarthrosis. Union of the graft, there- 
fore, proceeds under difficulties that must 
be counterbalanced bj'^ the most careful 
methods to secure ample blood supply in its 
application as well as in the method chosen. 


VASCULARIZATION AND LIFE OF THE GRAFT 

When the writer was in England in 1929, 
Sir Arthur Keith, the eminent clinical 
pathologist showed him specimens of grafts 
inserted for various purposes, which he had 
obtained from postmortems and injected to 
demonstrate the marked vascularization 
which alwa3^s occurs in a graft that has well 
taken. 

The early and complete vascularization 
of a graft has been verj'^ striking and inter- 
esting to the writer since his earlj”^ animal 
experimental work in 1909, and he believes 
it to be one of the underijdng causes of the 
extremelj*^ beneficial action of the bone 
graft, when inlaid in the spine, or through 
other tuberculous joints, such as the knee, 
the tarsus, etc. This factor emphasizes the 
importance of accuracj'^ of fit of. the graft 
to host tissues, and particularly to the 
vascular portions of them, and also the 
importance of using a massive graft of 
ample length, as under such condition the 
intact, unbroken Haversian canals of the 
graft verj' rapidl}^ become canalized and 
increased in size in precisel^^ the same waj' 
as a collateral circulation is established 
when demands for blood occur for tissue 
maintenance or repair when blood vessels 
have been destroj^ed. 

The various la3"ers of a bone graft freshty 
removed present raw surfaces wherever 
the3' have been cut. The vessels are severed 
but still contain blood which tends to clot 
at the point of section. The various tissues 
of the graft are capable of survival for a 
considerable time, but it is of the first im- 
portance to restore its blood suppl3" and 
nutrition at the earliest possible time. The 
graft must be placed in the most favorable 
environment for this end. If it is so placed, 
the elements of the graft (periosteum, cor- 
tex, endosteum and marrow) make direct 
and intimate contact with similar elements 
in the host; the soft tissues of the bone first 
unite across the slight gap; vascular con- 
tinuity of host and graft is re-established 
through periosteum, endosteum and mar- 
row, and a granulation tissue bridge is laid 



New Series Vol. LXIll, No. 3 


AIId 6C Bone Grsft Surgery American Joutnal of surgery 433 


down between the bony surfaces. Osteo- 
blasts appear in the granulation tissue and 
determine the deposition of lime salts. If 
the process follows Bancroft’s picture of 
healing bone, the continuity of the Haver- 
sian systems will be indirect until the 
normal architecture has been established 
between the graft and the host. Under 
ideal conditions, the greatest possible 
number of capillaries of host and graft are 
brought into the closest mutual approxima- 
tion. The entire graft will then remain in- 
tact. If such conditions are not provided, 
smaller or larger areas of the graft will fail 
to be nourished and will ultimately be 
replaced. The process b}- which the bony 
structure of the graft is later rearranged to 
conform to architectural structure of the 
host is, in no sense, absorption. The process 
can be called assimilation, if the term is 
used in the sense that the graft assimilates 
itself to the host. The graft is not the sub- 
ject of processes imposed upon it b}' the 
host; it is itself the active agent in its o^vn 
rearrangement under the influence of the 
stresses which it encounters in its new 
environment; it has the power of adapta- 
tion. The question of whether the bone 
graft lives, when properly placed in a 
favorable environment, has been answered 
positively in the affirmative during the past 
thirty-five years of personal experience, 
both in the animal research laboratory and 
in the clinic, at the operating table and the 
follow-up of over 6,000 cases. The .v-ray is 
by all means the most trustworthy method 
of study, not even excepting the micro- 
scope. With its aid, the welfare and devel- 
opment of a graft over many years may 
be followed. Both in the case of animal 
work as well as clinical, if, for any reason, 
part of a graft becomes dead as from infec- 
tion, the -v-ray never fails to disclose it. 
There could never be any doubt about the 
continued life of a scion, such as in the 
apple tree. A scion from a sweet apple 
tree when grafted into a tree bearing sour 
apples will always bring forth sweet apples 
of the exact variety of the tree of the scion’s 
origin. This same phenomenon occurs 


throughout the vegetable kingdom so long 
as scions are grafted into one of its own 
family. 

If all the elements of the graft cannot be 
brought into contact with similar elements 
of the host, the marrow at least should be. 
Johnson’s conclusion that the circulation 
in a bone is re-established 75 per cent by 
the marrow and endosteum, and 25 per 
cent by the periosteum, indicates the 
shares which each tissue has in osteogenesis, 
and the importance of coapting the graft 
with the marrow, or better, with both 
endosteal and periosteal side of the bone 
cortex. (Fig. 8a and b.) It is apparent that 
the inlay type of graft brings about these 
desired conditions as no other type does. 
The blood supply' is the key to the situa- 
tion, as shown by numerous clinical 
observations. 

RELATION TO COAPTION TO UNION 

The approximation of graft to host is 
analogous to closure of a wound in soft 
tissue. If the opposing surfaces are poorly 
approximated, much granulation tissue is 
required to fill the gap and healing is slow. 
If the surfaces are brought into close con- 
tact, the layer of granulation tissue is of 
small thickness and healing by first inten- 
tion results. This speedy granulation tissue 
union not only re-establishes the circula- 
tion in the graft at the earliest moment, but 
results in the deposition of the thinnest 
possible layer of callus between the bones. 
This necessitates the least possible re- 
arrangement of the callus trabeculae. It is 
thus evident that not only the viability 
of the graft but the promptness and dura- 
bility of union and the rapidity of assimila- 
tion of the graft to the host tissues depend 
on close approximation of graft to both host 
bones. In non-union, the surgeon will find 
that nature has little callus for him and he 
must make the most of the meager supply; 
he must draw on mechanical principles to 
compensate for the meagerness of the 
physiological reaction. 

When a graft containing all four ele- 
ments is placed in intimate contact with the 
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same elements in tlic host, it acts as a 
vascular and ostcogcnctic unit; vascular 
union proceeds along the lines of natural 
repair and a bridge is placed between the 
two fragments which calls for the minimal 
amount of trabecular and vascular read- 
justment to be taken on the function of the 
host bone it replaces. If the graft is inserted 
or attached in any other way, \ascular 
communieations are limited and the graft 
may have to be largely or entirely re- 
constructed by nature before it assumes the 
structure suitable to the stresses exerted c)n 
it. It is, under such circumstances, that 
fracture or absorption may occur. 

HELATIOX OF IMMOBILIZATION TO U.NION 

When soft tissues arc uniting, their 
flexibility minimizes the danger of dis- 
ruption of the granulations. When such 
rigid tissue as bone is uniting, the least 
displacement may tear the granulations 
and blood vessels, or fracture the soft 
callus. Hence, the necessity for the most 
precise and stable immobilization. From 
the mechanical standpoint, the advantages 
of “internal” immobilization needs no 
corroboration. Here again, the inlay graft 
is superior; it exemplifies the mechanical 
principle of the slot and key. (Fig. 8a 
and B.) 

When the healing fragments and the 
graft are thus held in rigid immobilitj', the 
granulations and callus are protected 
not onl}" between graft and host, but be- 
tween the two host fragments. The stress 
of maintaining immobility should fall on 
the graft, and, under this influence, the 
graft grows in size and strength, and adapts 
its structure to the stress. Because of its 
phenomenal adaptation, a graft — the size 
of a pencil — when inserted to take the 
place of a portion of the femur, will grow 
to the dimensions of the host bone and 
assume a similar structure. 

NECESSITY FOR POWER-DRIVEN TOOLS , 

The entire process of union and the 
surxdval of the graft depend on the estab- 
lishment of vascular connections between 


the graft and the host fragments. The 
rapidity of establishment and the degree 
and permanence of vascularization vary 
directly with closeness of coaptation and 
the rigidity of immobilization; the.se depend 
largely on accuracy of fit. The nccc,ssity for 
the greatest precision in the mechanical 
procedures needs no further argument; 
ideal conditions can be produced in no 
other way as well as by the use of auto- 
matic (jower-driven tools which can be 
adjusted to cut, with mathematical exact- 
ness, both the graft bed and the graft which 
is to fill it with a “glass stopper” precision 
fit. ( Fig. 8a and b.) This is true whether the 
graft has the shape of a peg, screw, wedge, 
straight or mosaic inlay, etc. Fortunately, 
all bones arc filled with cancellous tissue or 
marrow and are thus well suited to the 
inlay technic. 

RELATIONSHIP OF .MECHANICAL, 

PHYSIOLOGICAL AND BIOLOGICAL 
PRINCIPLES 

The most unfortunate and the most gen- 
eral misconception of the treatment of non- 
union is that it is solely a mechanical 
problem. The idea is inherited from the 
principles of the treatment of fresh frac- 
tures. The traditional methods are based 
entirely on mechanics: how to overcome 
distorting forces and how to maintain 
alignment by the application of counter 
forces or stress. 

If, after reasonable reduction and ample 
immobilization of the fragments, union 
fails, the problem passes from the realm 
of pure mechanics into those of ph3'siology 
and biolog}'. It is not to be expected that 
repetition of mechanical methods will be 
successful, since the stimulus to repair, to 
granulation and ossification has abated. 
Even in the open treatment of non-union, 
this fault}' conception is frequently evident. 
Methods are commonly practiced which 
have no other basis. And there are surgeons 
who apparently believe that two pieces of 
bone must unite if held together and that 
the method of approximation, and means 
of maintaining them and availability of 



New Series Vol. L-XIII, No. 3 


Albee — Bone Graft Surgery Anicrican Journal of Surgery 43.5 


blood supply have no bearing on the success 
of the operation. 

In one case that came under my observa- 
tion, the surgeon had begun by plating the 
fragments. When failure bv this method 
vas evident in due course, he used wire; 
after another disappointment, he resorted 
to nails. The third failure did not, by any 
means, shake his confidence in purely 
mechanical means. With a persistence, 
worthy of better cause, he put all three 
back at a fourth operation, plates, wire 
and nails. Four times over a period of three 
and one-half years did he try to find a 
mechanical antidote for the particular case. 
He did not fail for lack of skill as the 
wound healed each time by first intension; 
if applied to a piece of furniture, his repair 
would have outlasted the original. 

I have tried to trace the reparative 
processes following the introduction of the 
bone graft, from the formation of granula- 
tion tissue to the incorporation of the graft 
as an integral part of the host tissue. We 
know that all tissue reacts to changes in 
environment. A fractured bone manifests 
the greatest reparative power during the 
period immediately following the injury. 
Since injury thus stimulates repair, it is 
clear that the freshly removed graft has 
potentialities for repair that will become 
fully manifest as soon as it can establish its 
vascular connections. This reaction to 
environment takes the form of increased 
metabolism. As the graft takes on its func- 
tion of immobilization, its metabolism is 
further stimulated by the demands of its 
environment. The adaptive response is 
increased in size and strength, and this is 
just what occurs. Thus function deter- 
mines structure and modification of func- 
tion brings about modification of structure. 
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